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Use standard methods! 
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Aluminum ~ Ming 


means lower costs...right now! 





Think of this, for example: A 1,000,000 cm. insulated 
aluminum cable is less than half the weight of an 
identical copper cable. 

First costs are lower. Handling and pulling are 
easier. Installation presents no problems—of conduc- 
tivity, of joints and terminals, or conduit layout. 

Wire and cable made of light, conductive Alcoa 
E.C.* Aluminum is insulated and sold by leading 
wire and cable manufacturers under their own trade- 
marks. It is distributed by established wholesalers. 
Ask your supplier. ALUMINUM CoMPANY OF AMERICA, 
2197 Gulf Building, Pittsburgh 19, Pennsylvania. Welded Joint 


*E.C.: Electrical Conductor Aluminum. 


FOR ELECTRIC WIRE AND CABLE 


Mechanical Joints 





Insulated and sold by leading wire manufacturers 
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JAMES H. McGRAW 


From subscription salesman to founder of the world’s larg- 
est industrial publishing organization, the career of James H. 
McGraw, who died February 21, at the age of 87, was 
one of the most colorful in publishing history. Standards of 
publishing which he fostered have given the business and 
industrial press of this country stature and authority unrivaled 
over the world. He laid the foundation for the McGraw-Hill 
Publishing Company, publishers of 26 national magazines, of 
which Electrical Construction and Maintenance is one, and 
eight international magazines, and, through its subsidiary, the 
McGraw-Hill Book Company, largest publishing house 
specializing in technical and industrial books. 

He resigned on Dec. 27, 1935, as chairman of the Board 
of Directors, when his responsibilities were taken over by 
his son, James H. McGraw, Jr., who assumed the presidency 
and chairmanship of the Board. He maintained always an 
alert interest in the company and in the work of the world. 

It has been said by his associates that Mr. McGraw always 
had a “remarkably high standard of dissatisfaction.” He 
pressed continually for improvement in editorial competence 
and authority, in advertising ethics and proficiency. He was 
also a builder of men. He insisted upon editorial leadership 
based on constant field contact and active participation by 
editors in the activities of their industries. He maintained 
that a good editor wore out his shoes rather than the seat of 
his trousers, and he had no patience with the old notion of 
editorial isolation. He was no less insistent upon truth in 
advertising and the responsibility of the business press for 
the efficient development of markets. 

Mr. McGraw based the expansion of his publishing activi- 
ties on the five major engineering professions and industries 
allied with them. Throughout his long career, he was a pioneer. 

More fortunate than many leaders, Mr. McGraw lived to 
receive the acclaim of men in all civilized countries for his 
leadership of a business press whose great achievement is 
teaching men everywhre how to do their jobs better. 

At one peint in his career Mr. McGraw foresaw the doom 
of the horse-car and his first official act as an independent 
publisher was to hire an electrical editor for his “Street Rail- 
way Journal.” Almost immediately, developments in that in- 
dustry proved he was right. By 1901, he had acquired “Elec- 
trical World” and “Electrical Engineer,” later consolidated as 
“Electrical World.” He later added “Engineering Record,” 
“Chemical and Metallurgical Engineering,” and “Electrical 
Merchandising.” Still later were to come “Electrical Con- 
struction and Maintenance,” “Electrical Wholesaling,” and 
“Electrical West,” in the electrical field. 

Upon the death, in 1916, of John A. Hill, who had left 
an engine throttle in the Far West to come East and work 
on a locomotive paper, the McGraw Publishing Company 
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acquired the Hill publications, thereby adding “American 
Machinist,” “Power,” “Coal Age,” “Engineering News,” and 
“Engineering and Mining Journal” to the group. “Engineering 
Record” and “Engineering News,” were combined, and the 
McGraw-Hill organization began with nine publications. 

In 1909, seven years before the parent companies were con- 
solidated, the book departments of the McGraw and Hill 
companies were merged as a separate company, known then, 
as now, as the McGraw-Hill Book Company. With a list of 
some 2400 active titles, it has expanded its field to cover prac- 
tically all branches of pure and applied science, including 
economics, business, and the social sciences, and has played 
an important role in two World Wars, providing textbooks 
for service men and for the industries serving them. A trade 
division, Whittlesey House, was established in 1930, and still 
a further venture, — publication of fiction, began in 1944. 

In 1929, Mr. McGraw received the degree of Doctor of 
Commercial Science from New York University, conferred 
on him as “an educator transformed into publisher, who has 
never ceased to be an educator.” In 1944, he was honored by 
the Fredonia State Teachers’ College Alumni Association by 
being named, with Edgar C. Markham, for the “Distinguished 
Service Certificate” given annually to two alumni of outstand- 
ing contribution. 

The Bok gold medal, presented annually as the Harvard 
Advertising Award, “for distinguished personal service ren- 
dered American commerce and industry through raising the 
standards of advertising,” went to Mr. McGraw in 1927. 

In 1925 the publisher established the James H. McGraw 
Award “to encourage constructive thinking for the advance- 
ment of the electrical industry.” An endowed award, of four 
medals and a purse, is given in recognition of the most impor- 
tant personal contributions to electrical progress in the manu- 
facturing, wholesaling and contracting branches, and for 
cooperation in promoting the general welfare of the industry. 
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@ Light weight, small diameter 


@ Colors are permanent 
@ High abrasion resistance 
@ High tensile strength 


@ Resistant to common acids, 
alkalis, oils 


@ Low moisture absorption. Ap- 
proved by Underwriters for 
wet locations (TW) 


@ Fire-resistant 

@ Long-aging 

@ Pulls easily through conduit 
@ Free-stripping 


. Auaende Densheath 





Densheath plastic-insulated build- 
ing wire saves time on the job 


Thermoplastic insulation, pioneered by Anaconda long before the war, 
makes Densheath* Building Wire (Type TW) the number one choice. 


The small outer diameter of Densheath means more copper per con- 
duit. Smooth, slick finish with no braid, light weight and quick color 
identification mean lower cost per foot of wire installed. 





Densheath is safer. It will not support combustion, is impervious to 
acids, oils, alkalis. It is long-aging. It strips clean. Colors are permanent 
for circuit identification. This wire is recognized by the National Elec- 
trical Code for circuits up to 600 volts, temperatures up to 140° F. 


The uniform quality of Densheath is the result of experience, constant 
research and the most rigid inspection. Specify Densheath to get the plus 


qualities that assure complete satisfaction. 1860 
*Reg. U. S. Pat. Off. 


TYPE TW 


BUILDING 
WIRE 





Anaconda Wire and Cable Company, 25 Broadway, New York 4, N. Y. 
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HEATING OUTLOOK 


ELECTRIC HEATING is beginning a great new phase of elec- 
trical development. The trends and the speed with which these trends are devel- 
oping are too clear to ignore. Electric heating is persistently taking over tasks that 
previously required some form of combustion. 


ELECTRIC RANGES, electric water heaters, industrial infrared 
drying and baking, commercial food preparation are all examples of areas in which 
long established equipments and methods are rapidly giving way to electricity. And 
here and there, in Tennessee or Washington or California, we find a house, a fac- 
tory or a big department store with electric space heating. 


SALES OF INBUILT bathroom heaters are up. A large manufac- 
turer is establishing trade channels for distributing electric ceiling panels for home 
heating. Reverse cycle refrigeration which picks up stored heat in earth or air or 
water offers summer cooling and winter heating with kilowatt hours. Heating 

¢ engineers with data tables and slide rules are developing astounding figures to show 
how expensive electric space heating can be, compared to fuels. But their audi- 
ence seems to be paying little heed. 


IN THE ELECTRICAL INDUSTRY we are not without some 
engineering viewpoint ourselves. We can understand application of electric heat 
to industrial processes where production techniques far outweigh fuel costs. In 
fact, we are pretty aggressive about it. We can understand some commercial and 
residential applications of electric heat. We can recognize advantages and con- 
veniences particularly in areas where rates are very low. But the engineering mind 
stands baffled in the presence of a public demand for electric space heating which 
may cost two or three times as much a year as other conventional methods. 


WHY NOT FACE IT? Maybe electric space heat is a luxury. 
So’s your wife’s new spring hat and all that shiny chrome on your new car. The 
ki people of this country have a notorious history of ignoring the engineer’s vigorous 
concept of economy. Once electric heat strikes the public imagination, no B.t.u. 
vs. kwh. comparison will long delay it. 


TODAY WE CAN SEE only the distant outlines of an enormous 
potential market. The immediate foreground is cluttered with irksome realities. 
Present wiring systems certainly cannot tolerate added kilowatts. Generating 
capacity and distribution is making slow headway trying to forge ahead of already 
: existing demand. But neither long range utility planning nor present wiring prac- 
tices seem to include the capacity requirements that would be necessary for more 
than a modest increase in auxiliary heating. Why? Don’t we believe in the future 
of our industry? 








THE RATE OF GROWTH of electric heating may be slowed by 
its luxury status. But luxuries can become necessities in our economy with awful 
suddenness. We may have a bear by the tail. 


Wwn.Ae Beet 
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noise- 
piercing 
signals... 





Signaling jobs are easier to plan with ' 


FACTS and EQUIPMENT via GRAYBAR 


For complete intercommunication systems, Graybar 
provides the Webster Teletalk, with as many private- 
office or department “loud-speaking” stations as con- 
ditions require. Locating systems, alarm systems, and 
all types of electric bells, horns, and buzzers also are 
conveniently obtainable via Graybar. 

For many applications in small plants, offices, stores 
— where customers want to keep equipment and main- 
tenance at minimum — Graybar suggests U.S.I. Sound 
Powered Telephones. Transmission power is generated 
by the user’s speaking voice. 

Your local Graybar Representative and Graybar 


REY TO ELECTRICAL 


EFFICENCY 





COMMUNICATION °* 


LAMPS AND LIGHTING > 


SIGNALING °* 


Signaling Specialist have complete information about 
all the latest types of apparatus for talking, warning, 
calling, or locating. They'll gladly help you choose and 
apply the best combination of equipment and supplies 
for any signaling or communication project. 

Before you begin planning any communication in- 
stallation, you want to know what’s new and what's 
available in apparatus and supplies. Easiest way to 
find out is call Graybar. Whether the job is big or small, 
you'll find our nearest office glad to help. Graybar 
Electric Company, Inc. Executive offices: Graybar 
Building, New York 17, N. Y. 4814 





IN NEARLY 100 PRINCIPAL CITIES 


VENTILATION * CONTROL * POWER APPARATUS * TOOLS 
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OUTSTANDING ELECTRICAL CONSTRUCTION... 





Windowless carpet-yarn mill is latest addition to modern plant at Glasgow. 


LEES . . . of GLASGOW 


Electrical installation for a 17 acre wool processing and textile 


weaving plant includes underground high-voltage distribution net- 


work, air conditioning, duplicate-circuit emergency lighting, new 


automatic machinery, color conditioning and extensive use of 


pushbutton controls. Electrical work was provided by Bryant 


Electric of High Point; engineering by Ballinger of Philadelphia. 


shattering spinning mill and dye 

house, the James Lees and Sons 
Company has established one of the 
world’s most modern wool processing 
and textile weaving plants in Glasgow, 
Virginia. The completion of the new 
mill increases the plant’s total floor 
area to over 600,000 square feet; a 
manufacturing area of approximately 
17 acres on a single floor and under a 
single roof. 

In the construction of this huge, 
modern plant, the Ballinger Company 
of Philadelphia was employed as archi- 
tect and engineer. The Bryant Electric 
Company, Inc., of High Point, North 


W ssi the completion of a tradition- 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


By Hugh P. Scott 


Carolina, was the electrical contractor. 
The Daniel Construction Company was 
the general contractor. 

The construction and operational 
story is essentially an electrical one— 
for all spinning mill machinery is mo- 
tor driven, much of it pushbutton con- 
trolled. 

Future expansion is more than a 
mere dream, for a decade-old construc- 
tion program is still in progress. Orig- 
inally designed for Wilton and Velvet 
weaving, the plant already has been 
enlarged to include an Axminster mill 
and the most modern facilities for spin- 
ning and dyeing wool fiber. Other 
buildings house the primary switch- 


gear, pumping and filtering equipment, 
boilers, machine shops, offices and gar- 
age facilities. Plants for treating indus- 
trial wastes and sewage.are part of the 
development. Wells, reservoirs, parking 
areas and recreation fields adjoin the 
main buildings, illuminated at night by 
both pole and building-mounted flood- 
lights. 

High-voltage transformer equip- 
ment, initially designed and constructed 
for twice the then-existing electrical 
demand, has already become over- 
loaded and is now replaced by a new 
and larger main substation, again de- 


_ signed for double present requirements. 


And building plans, already in blue- 
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SHOWING DETAILS OF 
TYPICAL ELECTRICAL 
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ELECTRICAL 


Section of spinning mill power 
plan (above) indicates feeders, 
pull boxes and distridution panels 
located in sub-floor air-return 
tunnels. Detail drawing shows ar- 
rangement of square 4-by-4 ducts 
and feeders at power panels. View 
of tunnel (left; looking from point 
E) pictures conduit connections 
between square duct and control 
equipment for 15-hp. spinning ma- 
chine motors on floor above. In- 
stallation view (below; also taken 
from point E directly over tunnel) 
shows electricians of Bryant Elec- 
tri¢ Company installing machine 
controllers, using labor-aiding 
power tools. With housings re- 
moved, intricate gear assemblies 
of spinning machine are visible 





print form, speak of continued growth. 

Functionally planned, the plant is 
the only integrated carpet mill to be 
designed for continuous straight-line 
production on a single floor. Here, 


-with new methods and new machinery, 


it is possible to process wool from the 
time it is sheared until it rolls from 
the looms as finished carpet. 

The most recent structure to be com- 
pleted is a 34-million dollar 450-by- 
309-foot windowless spinning mill of 
vault-type construction, with structural 
steel skeleton, masonry walls and the 
largest pre-cast Hadyte roof in the 
world. Exterior walls are modern red 
and grey brick. Interior walls are 
faced with acid-resisting glazed tile, 
selected to permit hosing and reduce 
maintenance. Concrete floors, in ac- 
cordance with the utilization of specific 
areas, are variously surfaced with ce- 
ment, wood, brick, asphalt and flexi- 
chrome tile. For example, creosoted 
block is used in machine shops, offices 
are floored with asphalt tile, rubber 
tile is utilized in laboratories, while 
acid-proof brick paves the skein dye 
house. Ceilings, ranging in height 
from 15 to 28 feet, are acoustical. 

This new building is completely air 
conditioned. RCA _ public address 
equipment is installed for high fidelity 
musical transcriptions and voice an- 
nouncements. Color conditioning, in 
accordance with the DuPont color 
code, has been employed for safety and 
morale. Protection against fire dam- 
age is obtained from an automatic 
sprinkler system. Planned lighting 
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maintains IES standards of illumina- 
tion. Sub-floor walk-through tunnels, 
also serving as return air chambers for 


the air conditioning system, carry elec- . 


trical power feeders throughout the 
plant. 

The spinning mill proper occupies an 
area roughly measuring 280 by 170 
feet ; an entirely open section with con- 
tinuous fluorescent lighting troughs 
and conditioned-air diffusers recessed 
into the acoustical ceiling which is 
smooth except for a pattern of sprin- 
kler heads. 

Four separate electric stations con- 
trol the completely automatic scouring 
room. Automatically regulated are 
temperatures of air, water, scouring 
bowls and driers. Also automatic and 
electrically controlled is the flow of 
water and the tension of the squeezing 
apparatus. Powerful electro-magnets 
extract mineral particles from the raw 
wool stock. 

In the modern blending room, all 
operations are pushbutton controlled. 
Bulk movement of wool is by overhead 
and floor-level conveyors as well as by 
compressed air passing through 14- 
inch pipes. Moisture content of the 
wool fiber is electrically held at an 
even 16 percent. 

The dye operations are primarily 
automatic or pushbutton controlled. A 
5-ton monorail system, four 15-ton 
cranes, compressed air tubular con- 
veyor and kettles motored for centrif- 
ugal moisture extraction conserve 
time and labor. A 40,000-gallon water 
tank is automatically held at 185 de- 


Partial lighting plan of spinning 
mill (above) indicates locations of 
recessed 2-lamp open-bottom 
fluorescent fixtures, night 
receptacles, air 


lights, 
lighting panels, 
diffusers and sub-floor air-return 
tunnels in relation to winding, 
twisting and spinning equipment. 
Circular air diffusers, square pub- 
lic address speakers and patterns 
of sprinkler heads are ceiling- 
mounted between lighting 
(right; view from position 8B). 
Huge area (below; from position 
C) is walled with salt-glazed tile 
and is floored by maple parquet 
over a concrete base. Color condi- 
tioning includes white beams, light 
grey and ivory columns, and me- 
dium grey doors and frames. 


units 
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house and thence to 2400/480-volt substations is via 
buried 4-inch fiber ducts in reinforced concrete protec- 
tive envelopes. Changes in feeder direction are made 
by elbows with steel-to-fiber conduit adapters 


Underground fiber duct system starts at outdoor sub- 


ing 2400 volts are interlaced 


are conducted below grade 


station where cables corry 
for proper phasing and 


Distribution to. main switch 





through concrete housing 





grees, and five 500-pound pressure ket- 

tles are also temperature regulated 

through the controlled use of steam. 
Distribution 

Primary service at 44,000 volts, sup- 
plied by the Virginia Electric and 
Power Company, is initially trans- 
formed to a high-voltage distribution 
level of 2400-volt, 3-phase, 60-cycle by 
means of a 3000 kva.-outdoor substa- 
tion. Feeders from this substation to the 
main switch house are underground, 
consisting of three sets of 3-conductor 
500 MCM lead-covered cables in paral- 
lel. At the substation terminal, feeders 
are tapped to a 2400-volt bus system 
through 1200-amp., 7500-volt discon- 
nect switches and 5000-volt outdoor 
potheads where cables are interlaced to 
insure proper phase sequencing in the 
respective conduits. 

Underground feeders are carried in 
four parallel runs of fiber ducts to a 
central manhole and, from this point, 
continue unbroken to the basement of 
the switch house. The fiber ducts, 
typical of those used for the entire un- 
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derground distribution system, are 4 
inches in diameter, separated from each 
other by 14 inches of concrete and 
boxed with a 3-inch protective overall 
casing of concrete on all exterior sides. 
Ducts are carried at a minimum of 
30-inches below grade in all cases 
and, in load-bearing locations such as 
beneath the railroad siding, concrete 
is reinforced both laterally and longi- 
tudinally and trench depths are in- 
creased to 4 feet. Underground duct 
runs are installed so that drainage is 
away from all building entrances. 
Where changes in duct direction are 
necessary at points other than at man- 
holes, turns are effected through steel 
conduit elbows with steel to fiber con- 
duit adapters having minimum radii 
of 5 feet. Although only four fiber 
ducts are required to carry primary 
feeders from the substation to the 
switch house, some sections of the 
underground distribution system com- 
bine as many as a dozen parallel ducts 
in the encasing concrete envelope. In 
the switch house basement, cable con- 
duits in two tiers are carried by porce- 


lain cradle insulators supported by T- 
bar racks and round steel hangers. 
Cable connections to metal-clad switch- 
gear cubicles are through steel floor 
collars. 

Primary service to the main 2400- 
volt switchboard is through an incom- 
ing 1200-amp. circuit breaker. Con- 
nections from switchgear to the three 
main feeder circuits are through 600- 
amp. breakers. Breakers are remov- 
able, 3-pole, fully automatic, electrically 
operated assemblies with interrupting 
capacities above 100,000 kva. at nom- 
inal service ratings. Switchgear cubi- 
cles, connected through a bus structure, 
are equipped with the usual recording 
meters and overload relays. 

The three main underground feeder 
circuits serve four 1500-amp. 2400/ 
480-volt unit-type substations strateg- 
ically located in the Wilton-Velvet, Ax- 
minster and spinning mills. 

In the case of the spinning mill sub- 
station, cables of the feeder circuit 
enter a sub-floor cable vault through a 
transite wall pullbox and then sweep 
upwards through the first floor slab 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... MARCH, 1948 

















...LEES of GLASGOW 





raCeRNee 
Outdoor -.,) 


substation 2,400. inc.line 














rey 




















BW 
* 






3 cond. TE 
250, 000cm 
5000 VEL 








Disc. 
les Sa ee a 
| ature feccers Petre generator egitin 
h mai aaics, cpa ““5S— A357 | 
't H H 3s, aa) H | 
le al gece ti Porcelain 
om eee i* 1008 insulate 
eee ee ‘tt \e-tete)..feld disch. 
\y ¥ ¥ YGeny 3 | ‘ 
\* , ’ Pa 3.4 Gens id--Gen. yy 7 
Sround bus ALES eer, FeO SO" afhad Sh 
and conduits Subslations Inc. feeder flat stee/ 
connected to WAIN SWITCH HOUSE ONE LINE DIAGRAM 
cold water 
pipe 7. x “Up to ground bus on 
/ BLS 2; | switchboard first floor A 
{ Ya RP RAR BED 
2-3” Ai eet Trap (a uture | - 
conavits’ - “owl o@oor apg 
future 







>> Cables 


Tid 


--- 24x 2¢'Ts 





SECTION .B-B 
SHOWING DETAILS OF 
CABLE CRADLE RACK 














| Rack 
sec tion, 





























e /ndicates 








z 
Pees ep 


SPORE ares 








eeder to —_—_— — 
boiler Pied Sa DEM oh 
house sub: Ai----Notes:- ” i 
station 1 — — Indicate I"xd grd. bus S, 


6” above floor 
Zz 9rd. rode =3 
Ground all lead cab/e Ese 
sheaths and conduits 
to ground bus 


aia te ory aaa 
BASEMENT PLAN ON MAIN 2,400-VOLT SWITCH HOUSE 


brain, i 





TERS 
eR =F 





\ 
HT 
VB ai 














7 
vy 








FROM 3,000 KVA 44,000- 2,400 VOLT 


SECTION A-A ' 
SHOWING INCOMING FEEDERS 


OUTDOOR SUBSTATION 


3¢ 








Basement plan of switch house indicates routing of 
feeders between underground duct entrances and 
switchgear cubicles. Cables are supported by porcelain 
insulator cradles on suspended cable racks and are car- 


assemblies. 


ried to points directly beneath panels before piercing 
floor thrqugh steel collars. All circuit breakers are re- 


movable,/3-pole, fully automatic, electrically operated 
Emergency generator is housed in wing. 





to the primary switch cubicle. Remov- 
able front and bottom panels on the 
pullbox facilitate cable pulling. Junc- 
tion boxes are constructed directly be- 
neath and above the entire area occu- 
pied by the 480-volt distribution 
switchboard. Eleven separate feeders 
(each consisting of. 3 conductor 500 
MCM cables) emanate from the low- 
voltage side of the substation switch- 
board, enter these junction boxes and 
then proceed to local lighting and 
power load centers in the various mill 
areas equipped for wool blending, card- 
ing, spinning, twisting, winding, scour- 
ing and skein dyeing. 

Local load centers control conveyors, 
condensers, fans, pumps, dryers, ma- 
chine tools, unit heaters, washers, ma- 
chines for spinning, carding and reel- 
ing, equipment for loading and dyeing, 
cranes and hoists. In all, load centers 
in the spinning mill alone control 260 
motor branches and 504 lighting cir- 
cuits, 

The main bus structure of this 
2400/480-volt substation is designed 
to carry 3000 amps, Busses at both ends 


of the switchboard are drilled in an- 
ticipation of future extensions to addi- 
tional secondary cubicles. Connection 
busses are braced by ebony asbestos 
clamps. To facilitate cable connections 
and to support secondary feeders, the 
junction boxes are formed with remov- 
able sections and are equipped with 
suitable insulated cable racks. All non- 
current-carrying metal parts of the 
substation, and all other electrical 
equipment both in the first-floor sub- 
station room and in the cable vault 
below it, are connected to a copper 
ground bus which extends around the 
entire substation areas at an approxi- 
mate height of 6 inches above the floor 
level. 

While power is predominantly 480- 
volts, dry type transformers reduce 
this level to 120/240-volts for lighting 
and lifting equipment. Lighting trans- 
formers are single phase units having 
2-wire primary windings and 3-wire 
secondary windings. In all there are 
seven of these lighting units in the new 
spinning mill, ranging from 7.5 to 75 
kva. in capacity. Night light circuits 


in this building are served by a 7.5 
kva., 3-phase unit having a 3-wire 
delta primary winding and 4-wire wye 
secondary. Lifting machines and the 
monorail system are served through 3- 
phase delta-delta units. 


Emergency Lighting 


Since the new building is window- 
less vault construction, it is imperative 
that continuous lighting is insured for 
safety. For this reason, an emergency 
lighting system, with separate panel- 
boards, switchless circuits, outlets, 
automatic transfer switches, relays and 
a gasoline-driven generator with all 
necessary controls, is installed. The 
night light branch circuit panel is 
normally supplied through dry-type 
transformers fed from the 480-volt 
feeder system but, upon failure of this 
system or upon a 30 percent reduction 
in line voltage, the lighting load is 
automatically transferred from the 
normal supply to the engine-driven 
emergency lighting generator which is 
located adjacent to the main switch 
house. Automatic transfer takes place 
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Underground duct system carries jiigh voltage feeders to 2400/480-volt : 3 
substations. Low voltage istribution is mainly below floors in air-return m 15 seconds, On restoration of 90 


tunnels or above suspended acoustical ceilings. In new building, local load percent of normal voltage, the load 
centers are located in areas equipped for wool blending, carding, spinning automatically returns to the normal 
twisting, winding, scouring and skein dyeing. (above) supply. 

Vaporproof fixtures il inate acid-resisting tiled area housing huge The 25 kva. emergency generator is 
stainless-steel dye kettles. Power feeders for kettle motors are carried driven by an internal combustion gaso- 
along basement ceiling. Overhead monorail system with extensive inter- line water-cooled engine which, in 
locking switching facilities handles wool stock. (below) turn, is started by means of a d-c gen- 
erator acting as a motor and supplied 
with current from a set of 32-volt 
storage batteries. Storage batteries are 
constantly charged by a 120-volt a-c 
trickle charger. 

For both power and lighting, all wir- 
ing is rubber insulated and predom- 
inantly installed in rigid steel conduit 
which is run exposed at right angles 
with building lines and securely sup- 
ported, run concealed in concrete slabs, 
or run concealed above suspended ceil- 
ings. — In sections where tile walls are 
periodically washed down by hosing, 
conduits, fittings and outlet boxes are 
mounted an inch away from the walls. 
Outlet boxes and fittings are cast iron 
and gasketed to prevent the entrance 
of water. Switch and receptacle fit- 
tings are weatherproof construction. 
Wrought iron sleeves are used wher- 
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SCHEMATIC WIRING DIAGRAM 
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ever electrical lines pierce walls or 
floors. No conduit is smaller than 3- 
inch. No wire is smaller than 12 gauge. 
All distribution panels are dead front 
construction. All work was completed 
in accordance with standards of the 
National Electrical Code, the South- 
eastern Underwriters Association and 
the Virginia Public Service Company. 

In addition to underground fiber 
ducts and rigid conduit construction, 
square steel ducts are used for wire- 
ways in shop areas and in the sub-floor 
return air conditioning tunnels. The 
use of plug-in bus-duct is limited to 
machine shops, since most of the spin- 
ning equipment is permanently located 
and the flexibility of a plug-in system 
is not a necessity in the plant. 


Should main feeder system fail, lighting circuits for windowless spinning 
mill are automatically transferred to engine-driven emergency generator 
within 15-second interval. (above, left) 


Current for lighting and lifting equipment is 120/240 volts, supplied 
through dry type transformers mounted on special wall racks. Junction 
boxes provide for expansion and grounding of :onduits. (above, right) 


Scouring area, vaporproof lighted, includes numerous motors for wool 
washers, drying fans, pumps and exhaust equipment. Conveyor duct from 
exhauster is wye-constructed to carry wool to either blending room or 
raw stock loading area. Outlet boxes, fittings and panels are mounted 
away from tile to permit use of hose when washing walls. Power circuits 
are carried in square cable ducts suspended from ceiling. Smallest wire 


used in any circuit, power or lighting, is 10 gauge. (below) 











Air Conditioning 


An outstanding feature of the new 
mill development is the huge air con- 
ditioning system. The spinning mills 
and the laboratories are completely air 
conditioned, while other areas are 
equipped for correct ventilation, hu- 
midification and temperature through 
automatic electrical controls. 

To obtain a favorable heat balance, 
main fans are turbine operated. Steam 
from these turbines is condensed in a 
heat exchanger through which the 
plant’s processing water is routed and 
heated for industrial use. Water for 
the air conditioning system is pumped 
from two 800 gpm. deep wells at 56 
degrees and, as a result of air condi- 
tioning processes, is stepped to 70 de- 
grees. After filtration and softening, 
this same water is passed through the 
turbine condensers that raise water 
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Pole-mounted 1000-watt dust-tight and weatherproof 
floodlights illuminate parking areas. Control buttons 


with pilot lights are 


Air-cooled weatherproof transformers for lights are 


mounted on poles beneath luminaires. Floodlights are 


also mounted on exteriors of buildings 





located inside spinning plant cross louvres on 
activates local lighting and unit heaters. Color plan 
combines white, ivory, light and medium grey. Walls are 
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Broadioom carpeting is inspected beneath runs of 
suspended continuous fluorescent troffers having metal 
12-inch centers. Wall control pgnel 


tiled while floors are of hardwood 





temperatures to 130 degrees, and an 
instantaneous heater further raises the 
water temperature to the ultimate 
process level of 185 degrees.It is noted, 
therefore, that process water is raised 
from an initial 56 degrees to the 130- 
degree level at no cost other than 
that for pumping. 

The air conditioning system consists 
essentially of a washer, filters, lint 
screens, circulating pumps, supply and 
return fans, distribution ducts and au- 
tomatic controls for humidity and tem- 
perature. The system has a capacity 
for 165,000 cfim., equivalent to 360 
tons of air circulation every hour. Key 
equipment is duplicated so that mainte- 
nance and repairs can be completed 
without interrupting the continuous 
operation of the system. Distribution 
of air to the huge spinning room is 
through stainless-steel ceiling diffusers 
recessed into the smooth acoustical 
ceiling. The return air is conducted 
through wall-mounted grills to the sub- 
floor masonry tunnels which also carry 
piping and electrical conduits. Air can 
automatically be controlled through- 
out the year at a constant 72 degrees 
with a relative humidity of 65 percent. 
Variations are confined to 4-degree in 
temperature and 1 percent in humidity. 
Unit heaters, installed in air-condition- 
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ing ducts and in the attic, provide heat 
during winter months. 


Color Conditioning 


Color conditioning, in accordance 
with standards and paints developed 
by the Du Pont company, has been 
adopted for the entire project. These 
standards prescribe the functional use 
of color and are the results of extensive 
research and experimentation. The 
color code is designed to increase em- 
ployee safety, relieve mental fatigue, 
improve morale, raise efficiency, pro- 
vide for three-dimensional seeing and 
the identification of piping and ma- 
chine tools. 

Alert Orange is used on the interiors 
of fuse box doors. Fire Protection Red 
identifies all equipment in that cate- 
gory. Precaution Blue marks electrical 
switches. High Visibility Yellow and 
Black are used in alternating stripes 
to‘ indicate overhead projections that 
should be avoided. This precautionary 
color treatment is likewise used to mark 
the top tread and bottom riser of all 
stairways. 

Each room is painted in accordance 
with its purpose and function. As ex- 
amples; machine shops have white 
ceilings, ivory walls and_ sashes, 
medium green dados and doors, hori- 
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zon grey machinery and panelboards, 
Moving parts of stationary apparatus 
are toned in spotlight buff. Waiting 
rooms and offices are treated with 
white ceilings, light green walls and 
sashes, and medium green doors and 
baseboards. Exposed building struc- 
tural metal in the dye basemient is in 
aluminum with doors and frames in 
medium grey. Piping is made incon- 
spicuous by employing the same colors 
as the background, but code bands 
properly identify the contents and uses. 


Public Address 


The entire plant is served by a public 
address system for voice and musical 
transcription. The apparatus consists 
of a 10-zone studio console, two tran- 
scription turntables, a broadcast re- 
ceiver, antenna, coupling transformer, 
amplifiers and microphones. A sound 
studio is constructed in the dispensary 
section of the Wilton-Velvet building. 
From this sound studio to power am- 
plifiers in each zone, signal and control 
circuits are extended, each circuit con- 
sisting of a twisted pair of transposed 
telephone type wires. From each am- 
plifier to the related sound projectors, 
circuits consist of twisted pairs of 
standard type R rubber-covered 14 
gauge wire insulated for 600 volts. All 
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Area above suspended acoustical ceiling in spinning 
area contains air conditioning ducts, sprinkler pipes, 
circuits for recessed fluorescent lighting troffers and 
for public address speakers. Seen from beneath, the 
ceiling is smooth except for pattern of air diffusers, 
sprinkler heads, lines of light and the square speakers 


microphone lines are 2-conductor 19- 
gauge shielded woven cable. In gen- 
eral, all wiring is run open and prop- 
erly supported to structural work. 
Where signal and control circuits must 
be installed adjacent to power lines or 
transformers, lines are run in thor- 
oughly grounded conduits to prevent 
induction. Conduit is also used where 
mechanical protection is desired. 
Where wires pass through finished 
rooms, they are run concealed above 
the suspended ceilings. 

Lighting is installed in accordance 
with specific areas. Installation plans, 
mounting heights, type of light sources, 
fixture designs and intensities con- 
form to the various functional or deco- 
rative requirements. Vaporproof or 
explosion-proof lighting equipment is 
used in air ducts, air conditioning 
rooms, showers, skein dyeing areas 
and wherever safety precautions dic- 
tate. Incandescent, fluorescent and 
mercury lamps are used separately or 
in combination with or without lenses 
or louvres to achieve planned results. 
Emergency circuits with automatic 
throw-over equipment insure continu- 
ity of service in all vault-construction 
sections, 

Planned lighting also protects and 
provides safety for exterior areas. 


LEES of GLASGOW 


Floodlights are mounted on the ex- 
teriors of buildings to light adjacent 
property, and pole-mounted 1000-watt 
dust-tight and weatherproof floodlights 
illuminate parking areas. 

By selecting top-quality raw ma- 
terials, maintaining personnel effi- 
ciency through continuous training 
programs, and installing the best avail- 
able electrical and mechanical equip- 
ment in up-to-the-minute mills, James 
Lees and Sons Company are produc- 
ing fine carpets in the classifications 
of clear color, Axminister, Wilton and 


raom on overhead, 
veyors controlled from floor by means of start-stop 
pushbuttons suspended on flexible rubber-insulated 
cords. After being dropped to bins, wool is fed to floor- 
recessed belt conveyors moving towards pickers. 


Wool stock is carried to blending area from scouring 
reversible, motor-driven belt con- 





Velvet. All are made in a wide 
variety of qualities, colors’ and pat- 
terns. Yarns for knitting, crocheting 
and making hooked rugs are also pro- 
duced under the established names of 
Minerva and Columbia. Four plants 
and 20 offices already are part of this 
century-old firm, and recently-com- 
pleted modern showrooms in New 
York City, Los Angeles, San Fran- 
cisco and Chicago, created by indus- 
trial designer Raymond Loewy Asso- 
ciates, are also promoting excellent 
customer relations. 





Allis-Chalmers Manufacturing Co. 
American Transformer Co. 

Anaconda Wire and Cable Co. — 
Arrow-Hart and Hegeman Electric 


0. 
Automatic Switch Co. 


Benjamin Electric Manufacturing Co. 
Bryant Electric Co. 
Buffalo Forge Co. 


Crouse-Hinds Co. 
Day-Brite Lighting, Inc. 
Edwards and Co. 
General Electric Co. 


Holophane Co. 
Hubbell, Inc. 
Hynes Electric Heating Co. 





Electrical manufacturers who supplied material and equipment for the 
spinning plant of James Lees and Sons Company at Glasgow, Virginia 


Litecontrol Corp. 

Manypenny, J. P. 

Miller Co. 

Pass and Seymour, ‘Inc. 

Phelps Dodge Copper Products Corp. 

Russell and Stoll Co. 

Sangamo Electric Co. 

Sinco 

Square D Co. 

Triangle Conduit and Cable Co. 

— Electric Manufacturing 
o. 

United States Motors Corp. 

Walker Brothers 

Westinghouse Elecfric Corp. 

Wheeler Reflector Co. 
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Fig. 1—Four shadows are cast by each man on this well lighted football field. Light mane a several sources on every 


point in the field makes the play more easily seen by all the spectators. 


ARKED. improvement in many 
M sports field floodlighting installa- 

tions can be obtained by re-aim- 
ing the floodlights correctly. Shadows, 
poor visibility at far corners of the 
field, glare in the spectators’ eyes, and 
spotty lighting on the area are all evi- 
dences that lights have not been aimed 
properly. Frequently what seems to be 
a hopelessly inadequate floodlighting 
installation of a baseball, football, or 
softball field can be made highly satis- 
factory merely by re-aiming the lights 
without the necessity of adding new 
equipment. 

Generally, if the original installation 
has been worked, out by a competent 
floodlighting specialist, the number of 
towers and lights are adequate and 
properly located. If this is the case 
and if floodlights have been maintained 
properly, respotting the lights properly 
on the field will eliminate all difficul- 
ties. Many times, if due to an older 
installation or for some other reason, 
cowers are not in the best positions or 
the lighting equipment is inadequate, 
much improvement can be achieved by 
aiming the existing lights according to 
present day practice. 

Difficulties with sports field lighting 
generally resolve themselves into four 
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HOW 





10 AIM 


Aiming floodlights properly is 


essential to effective sports lighting. 


general conditions: 

Predominant shadows 

Difficulty in seeing players and ball 
at remote regions 

Excessive glare to players or spec- 
tators 

Non-uniformity of light on the field. 

All or part of these troubles may be 
present in any one installation. Gen- 
erally the correction of one difficulty 
will decrease others at the same time. 


Predominant Shadows 


Although some shadows are bound to 
exist by the very nature of floodlight- 
ing, they can be minimized by proper 
spotting of the floodlights. From the 
illustrations of Fig. 2, it can be seen 
that maximum darkness of shadow is 
produced where orly one light source 
is employed and diminishes as the 
number of sources increases. The 
greater the number of light sources 
directing their beams upon a given 
area, the less objectionable will be the 
resulting shadows. Light from several 





directions tends to wash out the ground 
shadows of the players. At the same 
time, many sources of light automati- 
cally decrease irregular illumination on 
a ball in flight, making it more readily 
visible to players and spectators. 

A general principle to follow in 
minimizing shadows is to fan out the 
lights over quite an appreciable angle 
from every pole. This results in sev- 
eral different sources contributing light 
to each area on the field from several 
angles, or a general meshing together 
of the complete lighting system. This 
condition is illustrated by Fig. 1 in 


‘which four shadows are cast by each 


man. This is good practice and indi- 
cates adequate overlapping of the light 
beams from four different sources. 


Difficulty in Seeing Players at 
Remote Regions 


This is usually due to lack of suffi- 
cient vertical illumination on the play- 
ers at distant parts of the field. The 
condition is illustrated in Fig. 3 where 
a typical football stadium is shown. 
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Fig. 2—Shadows occur on floodlighted fields but their effect is minimized by proper aiming of lights. Note how 
increasing the number of light sources reduces the effect of shadows from “A” to “E”. 


FLOODLIGHTS 

















FIG. 3—Lights on each tower should be fanned out 
over the field so that each spectator receives light from 
a source near him. 


Spectators sitting at the far end of the 
stadium indicated by “C” see the play- 


- ers at the opposite end zone mainly by 


means of the light cast by floodlight 


‘source “B” rather than by “A”. By the 


same token, spectators at the opposite 
end of the stand from “C” receive their 
most effective light from source “A”. 
In each case, light must be directed 
from. a source near a spectator to all 
portions of the field to illuminate the 
surfaces of the players on the. side 
toward the spectator. 


Generally it will be found that if 
players are not easily seen at the far 
corners of the field the individual flood- 
lights at each pole or tower are aimed 
to concentrate their light in too small 
an area., In some cases, most of the 
lights may even be projected straight 
out from the floodlight poles. Respot- 
ting of these lights is required so that 
the lights from each pole fan out over 
a sizable arc. A -player located any- 
where on the field should have some 
vertical illumination from every source. 


By F. T. Tillemans 


Lighting Engineer 
Westinghouse Electric Corp. 


Since the remedy for this condition is 
the same as that for predominant shad- 
ows, it will be found that correction of 
one of these difficulties removes the 


second one. 


Undesirable Glare for Players 
and Spectators 


Excessive glare is the most unde- 
sirable lighting condition found in 
night-time sports. Glare is obviously 
not wanted, for it seriously hampers 
everyone’s vision and represents wasted 
light as well since it is usually projected 
off the field to no useful purpose. Fig. 
4 illustrates a very common glare con- 
dition on a football stadium. An ap- 
preciable portion of the light beam is 
directed across the football field into 
the seats thereby partially blinding the 
spectators. At the same time this por- 
tion of the light is kept from the field 
where it is required. 

This particular difficulty results from 
any one, or combination of the follow- 
ing conditions: 

1. Floodlights aimed too high into 
opposite stands. 

2. Mounting height too low. 

3. Vertical beam spread of - flood- 
lights too great. 
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Fig. 6—Floodlights with too great 
spread waste light and cause glare. 


Reduction of Excessive Glare 


1. If the glare is caused by the flood- 
lights aimed too high as shown on Fig. 
4, correction of the fault is relatively 
simple. It is merely necessary to tilt 
down the beams until they are no longer 
objectionable. This solution is possible 
only if the floodlights are mounted high 
enough in the air with respect to the 
distance away from the playing field, 
and their vertical beam spreads are not 
too great. Low mounting means criti- 
cal cutoff between the field and opposite 
stand. 

2. If the mounting height of the 
lights is too low with respect to the 
distance away from the playing field, 
as indicated in Fig. 5, no practical 
amount of readjustment of the lights 
will successfully accomplish a satis- 
factory reduction in glare. If the lights 
are tilted down to avoid glare to spec- 
tators, the beams fall short of the field 
thereby wasting most of the light. An- 
other condition introduced by tilting 
the lights down too much is “low 
ceiling height”. The tops of the beams 
are cut off too low resulting in relative 
darkness a few feet above the ground 
at some points. This will cause high 
balls to fade out temporarily in the 
dark zones above the beam tops. The 
only satisfactory solution here is to 
either increase the mounting height of 
the floodlights by employing longer 
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a vertical beam 


poles or else, if practical, to move the 
poles closer in towards playing field. 

3. In some sports lighting projects, 
it is necessary to install the poles at a 
considerable distance from the edge of 
the field. This sometimes entails the 
use of 100-ft. poles and occasionally 
towers of even greater heights. A flood- 
light must be selected whose vertical 
beam spread is not much greater than 
that required to cover the field. If the 
beam is excessively greater as shown 
in Fig. 6, the top portion of the flood- 
light beams will glare into the eyes of 
the spectators across the field. The im- 
portance of this glare will depend upon 
the candlepower of the beam top as 
compared to the high candlepower of 
the center of the beam. Often this 
beam top is not powerful enough to be 
objectionable across the stadium, but it 
should be investigated in cases where 
tilting down the floodlights has not 
proven successful. 


Non-Uniformity on Field 


Occasionally illuminated fields ap- 
pear brighter in some areas than in 
others. While certain areas where 
faster action takes place such as the 
infield of baseball and softball fields 
and the goal-line region of football 
areas are purposely highlighted, unre- 
lated “hot spots” on the field are defi- 
nitely undesirable. 








Fig. 7—Hot spots and dark spots on the field result 
when lights are aimed incorrectly. 


These hot-spots, as indicated by Fig. 
7, stand out very noticeably to the 
average spectators as a flaw in the 
lighting scheme. Such a condition is 
the result of improper spotting of the 
lights and can generally be remedied 
by re-aiming some of the lights di- 
rected upon this excessively bright 
area to areas less brightly illuminated. 

Sometimes hot-spots appear to exist 
but are actually an illusion produced 
by differences in color of the earth or 
grass. For example a bare spot of light 
clay will give the effect of being much 
brighter than surrounding areas of 
black earth or grass, yet actually the 
intensity of light may be the same all 
over. The only way to be sure is to 
take footcandle readings with the 
proper type of instrument at various 
points throughout the field, and then if 
appreciable variations exist, certain 
floodlights can be re-aimed to produce 
more uniform illumination. 

Excellent sports field floodlighting 
installations can produce unsatisfac- 
tory results when the lights are aimed 
poorly. Inspection of any floodlighted 
sports area should quickly reveal any 
of the common aiming faults. These 
can be resolved into their probable 
causes and simple corrective measures 
taken. In many cases, even inadequate 
floodlighting installations can be im- 
proved by spotting the lights correctly 
on the various standards. 
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Feonomic Outlook 


HOW CAPITAL EXPENDITURES COMPARE WITH 


Capital expenditures budgets 
for 1948 are an accurate 
measure of what’s in store 
for electrical construction. 
Here summarized are some 
significant guide posts from 


a nation-wide survey. 


well through 1948. But old-time 
competition is close upon us. And 
look out for trouble in 1949. 

These are the main conclusions dis- 
tilled from McGraw-Hill’s nation-wide 
survey of business’ plans for spending 
on new plant and equipment. They 
come from these major findings: 


y= can expect the boom to run on 


1. Capital expenditures in 1948 will 
be lower—but only 8 percent 
lower—than in 1947, 

2. In 1949, however, capital ex- 
penditures promise to be much 
lower. Historically, general busi- 
ness has been geared closely to 
capital expenditures in the ups- 
and-downs of the business cycle. 
So, if capital expenditures go 
down in 1949, all business is 
likely to fall off with them. 

3. Industry’s postwar expansion will 
roll on through 1948, but will be 
85 percent complete at the end 
of the year. When finally com- 
plete, American industry will 
have more than half again the 
capacity it had in 1939. This 
doesn’t mean the end of capital 
expenditures. Business will still 
need to invest much more. Presi- 
dent Truman sets an investment 
goal over the next few years of 
$50 billion. 


But this does mean that tough com- 
petition is coming back fast. 

There is much in the survey to rein- 
force the conclusion that the boom will 
run on in high gear this year. 

There is also good evidence that the 


boom may run out next year unless 


something is done to encourage busi- 
ness to spend far more than is in 
sight now. 
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These are solid facts, based on plans 
firmly made by a broad cross section 
of American industry. 

The survey shows that the postwar 
expansion program has more than 
a year to run. So, at most, business 
purchases of new plant and equipment 
this year will decline moderately from 
last year’s record figure. Combined 
with what was already known about the 
1948 outlook for other sectors of the 
economy, this indicates that the boom 
will run on through most or all of 1948. 

On the other hand, the survey 
comes up with two findings that prom- 
ise some severe economic headaches in 
1949. According to present plans, 
business capital expenditures will be 
cut drastically during 1949. 

At about the same time, industry’s 
vastly augmented productive capacity 
will pour forth a huge flood of most 
of the products that are hard to buy 
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now. The combination of a slash in 
business capital investment and a large 
increase in finished goods produc- 
tion is the stuff out of which business 
slumps have been made in the past. 
To prevent that combination from 
producing a painful setback in 1949 
may turn out to be our number one 
economic problem. 

Here are the main outlines of busi- 
ness plans for 1948 on a number of 
key problems: 


1) Industry's postwar expansion 
program still isn’t complete. It will 
take more than a year to finish it. 


- In the case’of manufacturing, top 
executives report that 62 percent of 
the postwar program taken as a whole 
is now complete. According to present 
plans, 85 percent will be installed by 
the end of the year. Some manufactur- 
[Continued on page 196] 
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FLOOD REPAIRS — 


Spring floods leave sodden, dirt encrusted electrical ‘equipment 


in their wake. Where floods have hit before electrical men know 


what to do. This timely summary is drawn from their experience. 


accumulated snows of a rough 
Winter into swollen streams, we 
And 


Wie Spring thaws release the 


can expect extensive floods. 


floods leave behind a clean-up job of 


huge proportions for electric motor re- 
pair shops and electrical contractors. 

This is a good time, therefore, to 
review the problems and procedures 
that flood experience in past years 
have shown to be important. It is a 
good time to get set before such an 
emergency comes to your own com- 
munity. 


When Floods Hit 


Flood repair must usually wait until 
waters subside and vital community 
services are restored. The repair shop 
itself may be inundated and equipment 
beyond immediate use. Temporary 
quarters must depend on native in- 
genuity, available generators, heating 
equipment, cleaning solvents and simi- 
lar facilities. Generally, however, re- 
conditioning of flood damaged equip- 
ment is largely cleaning, drying and 
re-insulating, and the fuil shop facili- 
ties are not too essential in the emer- 
gency stage. 

For cleaning, gasoline, naphtha and 
other solvents can do when water 
pressure is not available. Temporary 
generators can furnish light and power, 
essential because flood cleanup is usu- 
ally a round-the-clock operation. 
Salamanders, steam coils or electric 
space heaters can operate in temporary 
drying ovens. 

The following data, assembled fol- 
lowing a serious flood in the Ohio 
valley gives a detailed account of the 
specific problems encountered and the 
methods used. 


1, DRYING IN THE SHOP—At a 
Cincinnati shop, two heavily con- 
‘ structed motor storage racks were 


boxed in to-the ceiling, and provided 
with steam unit heaters. Motors were 
stacked on the four shelf levels of 
these two racks by means of a travel- 
ling electric hoist. Again at Louisville, 
one shop made temporary metal frames 
and. used sheets of tin to build several 
large coke heated ovens. 

An industrial specialist in Louisville 
arranged for temporary use of twelve 
large ovens in an industrial plant to 
dry out apparatus. A motor manu- 
facturer built 26 ovens 8-ft. by 8-ft. of 
asbestos board and lumber frames, 
using steam coils and fans for circu- 
lated air drying. Another shop built 
several large ovens of this type, and 
used strip heaters to maintain a tem- 
perature of about 110 deg. C. 

Most shops took in motors only up 
to about 150 hp. Larger machines 
were reconditioned on the customer’s 
premises. 


2. DRYING ON THE JOB—This 
drying equipment, set on the custom- 
er’s premises, ranged all the way from 
tarpaulin enclosures and salamanders 
to sectionalized metal ovens equipped 
with gas heaters. Some of the large 
local industries set up equipment in 
their own plants for drying out motors. 

In Louisville one chain grocery 
company had eighty of its stores 
flooded, while another had sixty-eight. 
The former company set up a tem- 
porary drying and cleaning operation 
in its own warehouse, under the di- 
rection of a_ special maintenance 
employee from another city. The 
conglomeration of water-soaked re- 
frigeration motors, meat grinders and 
slicers, coffee grinders, cash registers, 
adding machines and fans, provided a 
wide diversity of reconditioning work. 

At Cincinnati, one large shop sent 
its men to plants merely to supervise 
the construction of temporary en- 
closures, because its shop crew could 


not be spared to do such outside work. 
Then after getting large machines on 
“bake” in various plants, a regular 
schedule of inspection was followed . 
and periodic insulation tests were con- 
ducted and charted, while the drying- 
out temperatures were also checked. 

Large wound rotors and armatures 
were removed from their machines 
and set within enclosures on blocks so 
that hot air could be properly circu- 
lated around them. In many cases wet 
pole windings were removed from d-c 
motors and generators and sent to 
shops for reconditioning. 


3,DISMANTLING AND PICK-UP 
—Productive efficiency and manpower 
was kept at the maximum, in the Cin- 
cinnati shops, by having customers 
dismantle and haul their own equip- 
ment. When dismantling help was 
needed by a plant, the work was done 
by wiremen, thus keeping all experi- 
enced shop mechanics busy on recon- 
ditioning work. When equipment was 
ready for delivery the same procedure 
was followed, wiremen being used 
where needed to set and connect the 
reconditioned motors and controllers. 

This permitted the regular shop 
crews to pair up with extra mechanics 
that were strangers in the shop or with 
its production methods. As a result 
some shops were able to double and 
treble their forces during the emer- 
gency period with satisfactory results 
in production. 


4, DIS-ASSEMBLY AND CLEAN- 
ING—After incoming equipment had 
been properly tagged, most shops 
separated the equipment into four 
cleaning operations: 

(1) Prepare stators, armatures and 
other parts, having insulated coils, for 
the drying ovens. 

(2) Check up for new bearings needed. 
(3) Clean all metal parts such as end 
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The Duck River overflowed its banks into low portions of the town of Shelbyville, Tenn. 


frames, bases, oil reservoirs, controller 
cases. 

(4) Determine whether any contacts, 
fibre washers, wood sleeves or rods, 
or other controller parts were required. 

Windings were cleaned of loose mud 
and sludge with warm water applied 
under moderate hose pressure. Then 
they were cleaned of grease and oil, 
using gasoline and other solvents, ap- 
plied with fibre brushes and rags. 

When the commutator clamping 
rings were loosened, wet armatures 
were often found to drain. off con- 
siderable water, that had. seeped in 
under the commutator. Several shops 
found it necessary to puncture the in- 
sulation layers of field coils of d-c 
motors and generators, before they 
were able to dry them out satisfac- 
torily. 

‘Small coils on controllers were 
usually free of dirt, because of their 
enclosures. In most cases, however, 
they had to be removed from their 


equipment and dried out. Some types 
of control equipment were dried with- 
out removing any of the coils from 
their panels, after having been washed 
down with a hose. 

Oil and grease was carefully re- 
moved from all bearings, with gasoline 
and other solvents, to make sure no grit 
could damage shafts or bearings. Old 
oil in circuit breakers, auto-starters 
and relay dashpots was replaced. Wood 
and fibre separators, in some cases, 
could be used again after being dried. 

One large shop baked wet motors 
before taking them apart, blowing 
them clean with dry compressed air. 
The windings were then re-varnished. 

Most of the solid motor parts were 
cleaned, with commercial solvents, and 
re-painted, but a pressure cleaning 
system was employed in a Cincinnati 
shop to good advantage. Here the 
equipment was placed on a_ heavy 
screen near the open top of a sub- 
merged 200-gallon steel tank. At 60 Ib. 


pressure, it was possible to wash off 
old grease quickly. 


5. DRYING TIME AND TEMPER- 
ATURE STATORS—For 5 hp. to 
30 hp. low voltage motors baked dry 
in 12 to 18 hours, at temperatures of 
85 to 95 deg. C. Some large wound 
rotors and armatures, and some stators 
of large motors, required up to 50 
hours in the ovens. Nearly all tem- 
porary ovens were equipped with fixed 
or portable thermostats. The problem 
was to keep a close check against 
harmful “hot spots” in crowded ovens, 
with improper circulation. 

Many shops would not risk water- 
soaked controller panels in their ovens, 
but placed them on top, where tem- 
peratures were lower. Only coils that 
had been removed from their panels 
were baked inside the ovens. Large 
machines were dried in 72 to 96 hours 
by providing separate enclosures and 

[Continued on page 200] 
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Joe Heller (left) inspects a new logarithmic chart which 
Sam Heller, his brother, has developed to speed up motor 
winding calculations. Joe and Sam Heller own and operate 
the Consolidated Electric Motor Company of New York City. 


* Biss 


A commutator is heated by Leno Bonomi preparatory for 
tightening. Test panel on wall has 120/208 volt a-c, and 
110/220 volt d-c with series resistors for testing with limited 
current. 


Harold Caffrey (left) and foreman Sidney Rosenfeld work 
on small motors, 5 hp. and smaller, at one of the work 
benches in the small motor department. Note electric test 
panels on wall, also gas and compressed air hose, available 
for each workman at bench. 


Nerviee for 


ELECTRICAL 
SERVICEMEN 


Consolidated Electric Motor 
Company, New York City, spe- 
cializes in electrical repair work 
exclusively for electrical contrac- 
tors, motor service shops and 
motor dealers, necessitating 
maximum efficiency in produc- 


tion and management. 


Frank Bonetti hooks up a 100 kw., 2400 volt, 3 phase 
generator, immediately after testing with high voltage to 
ground. The h-v transformer can be seen on the work 
bench in the background through the stator. Complete 
test facilities are provided at each work bench. 


¥ 


By 





‘ Bae 
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Main service entrance and distribution panels are on wall 
adjoining receiving department entrance. Capacity is 100 
amp., at 120/208 volts, 3 phase, 4 wire a-c service, and 200 
amps., 220 volt, 3 wire d-c service. Overhead hoist with 
block and tackle is for loading and unloading heavy motors. 


This large 30 kw. electric oven is fully automatic, with 
timer. A %-hp. motor operates blower (top of oven) which 
continually circulates the hot air, increasing oven efficiency 
and preventing hot spots within oven. When blower motor 
stops, current is automatically cut off in oven. 


RS A ee 


that their business usually in- 
creases as the nation’s economic 
condition declines. Thus, it is not un- 
usual that the Consolidated Electric 
Motor Company, New York City, was 
depression-born. It opened for busi- 
ness on March 4, 1933, same day that 
Franklin D. Roosevelt was inaugu- 
rated for his first term as President, at 
the height of the depression in the 
early 30’s. Sam and Joe Heller, own- 
ers, recognized the need for an efficient 
and low cost electrical maintenance 
and repair service, exclusively for the 
electrical trade, to help the electrical 
servicemen keep the old motors and 
electrical equipment of industry in re- 
pair when capital investment in new 
equipment could not be justified. 
From that beginning 15 years ago, 
the Consolidated Electric Motor Com- 


| ee repair shop men know 


pany has grown. The Heller brothers 
work on the premise that their success 
lies in the success of their customers. 
They recognize that their operation 
must be highly efficient, so that serv- 
ices are sufficiently low in cost to per- 
mit their customers to make a fair 
profit, which in turn will insure the 
success of their own customers. As a 
result, Consolidated’s plant is produc- 
tion-streamlined throughout. It is also 
equipped with all standard and special 
machines, hand and power tools, and 
other necessary equipment required to 
save time and lost motion. 

Formerly located at 170 Center 
Street, Consolidated outgrew the space 
available at that location. Early in 
September, 1947, they moved to new 
and larger quarters at 97 Lafayette 
Street, their present location, contain- 
ing approximately 6500 square feet of 


floor space. The new plant is L-shaped 
and two stories high. It faces on “no 
parking” Lafayette Street and Walker 
Street. Customers are thereby as- 
sured of easy access to the receiving 
department on Lafayette Street at all 
times, where they can back their trucks 
into the building and off the street for 
loading and unloading. 

Electric Service—The plant is serv- 
iced with both alternating and -direct 
current service, at two separate service 
entrance points. On the Lafayette 
Street side is a 1000 amp., 3-phase, 
4-wire, 120/208-volt, 60 cycle a-c serv- 
ice, and a 200 amp., 220-volt, 3-wire 
d-c service. Another service entrance 
on the Walker Street side provides 400 
amp., 3-phase, 4-wire, 120/208-volt 60 
cycle a-c service. This assures ample 
power and flexibility for ali machinery 
and test purposes, and a safety factor 


Work bench in magnet coil department, with Dominick 
Bruno taking apart a-c contactor preparatory to converting 
from 110 volt 60 cycle to 550 volt 50 cycle (for export). 
High speed winder on right (note speed indicator scale) 
runs at speeds from 1800 to 9000 rpm. | 


Test facilities include 3-phase, shown in use by James 
Young, testing a winding for polarity and shorts. A metal 
ring (end of pointer) or steel ball is placed in stator and 
current turned on. If the ring or ball rotates smoothly, a 
good winding is indicated. 
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Alex Moroz takes coils from small 9 
kw. electric oven in coil winding de- 
partment after baking operation. This 
Gruenberg Electric Co. oven is fully 
automatic. 





Small winding department, with Jimmy 
Bellotti using #33 wire on a universal 
armature, taken from a high speed en- 
graving unit. Work is done in this de- 
partment using wire as small as #46. 


William Bellotti, foreman, tapes coil 
for a 30 hp., 50 rpm. slip ring motor. 
The motor was previously 25 cycle, 
and is being rewound for 50 cycle, 340 
volt, for export. 


Angelo Cassetta, turning a commutator 
for a small motor armature, is using a 
quick-change type Logan lathe. The 
machine shop is also equipped with a 
42-inch swing McCabe lathe. 


against power failure in either main 
service. Switching has been arranged 
so that all current is turned off each 
night when the plant closes, except for 
power to electric furnaces, electric 
clocks, night lighting and electric neon 
sign circuits. This safety precaution 
was made in case any employee should 
fail to disconnect any test circuit or 
other load circuit which might be 
hazardous. Electric furnaces are auto- 
matically controlled by time clocks. 

Facilities—The plant is department- 
alized for maximum efficiency in hand- 
ling the various types of repair jobs 
received. All heavy work is done on 
the grourid floor, and light work, such 
as coil winding, etc., including office 
and engineering department work is 
done on the second floor. Included in 
the facilities on the ground floor is the 
small motor and welding departments, 
large electric oven, generator room, 
stripping department and a large ma- 
chine shop. A smaller electric oven is 
located on the second floor in the coil 
winding department, where is also lo- 
cated the d-c and a-c magnet coil de- 
partment, large coil winder and 
spreader (or coil former), a-c winding 
heads, band saw, coil taping machines, 
paper cuffing machine and work 
benches for single and three-phase 
windings, and other similar equip- 
ment. 

Included in the machine shop and 
stripping areas are complete facilities 
for stripping, a 10-inch, 16-inch and 
42-inch lathe, milling machine, grind- 
ers, punch presses, band saws, etc. A 
large exhauster is used to draw fumes 
and smoke from the welding and strip- 
ping departments. 

A total of 25 individual test panels 


Cuffing machine, designed by owner 
Sam Heller and built in the plant, is 
used by Al Daniels to cuff paper for 
slots. The cuff strengthens the paper 
and makes it easier to install. 


are provided over work benches, giy- 
ing workers complete testing facilities 
where most needed. Each test panel 
has 110/220 volt d-c service and re- 
sistors for variable voltage, and 120/ 
208 volt a-c 60 cycle service. Step-up 
transformers are used for higher volt- 
ages, and m-g sets provide other fre- 
quencies when needed. At each test 
panel location gas and compressed air 
are also provided. 

A complete set of tools of types re- 
quired is furnished to each employee, 
and, when needed, special tools are 
made or purchased which will simplify 
or speed up the work. New tools are 
always available whenever the old ones 
show excessive wear. The Heller 
brothers consider good tools, kept in 
good order, a sound investment. 

Many of the machines and time sav- 
ing tools have been designed by Sam 
Heller and made by the men right in 
the shop. Suggestions or improvements 
recommended by employees are en- 
couraged, and are usually incorporated 
in new machines, tools, methods or 
management procedures. 

Type Work Done—No job is too 
small, and very few jobs are too big, 
for this plant to handle. General mo- 
tor repair work, both mechanical and 
electrical, accounts for a large part of 
the firm’s business. Considerable 
“change over” winding work is done, 
especially on motors destined for ex- 
port. A typical example is one job for 
export to Argentina in which a 350 
hp., 500 rpm., 2200 volt, 25 cycle slip 
ring, bar weld motor was rewound 
(rotor and stator) for 500 rpm., 380 
volt, 50 cycles, constituting a complete 
change in rating and characteristics 


[Continued on page 123] 
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By 
A. A. Schuhler 


Plant protection, super- 
vision, organization and 
efficiency can be effec- 
tively aided by carefully 
selected and properly in- 
stalled signal and com- 


munication systems. 


tunities for the application of the 

greatest variety of signaling and 
communication systems. Generally the 
requirements may be divided into three 
groups, (1) Protective signaling, (2) 
Supervision of industrial operations, 
(3) Organization of personnel effi- 
ciency aids, 

Protective signaling may be applied 
to fire prevention, its control and the 
protection of property. Systems of 
this type are manual fire alarm, auto- 
matic fire detection, watchman’s super- 
vision, burglar and hold-up alarms, 
sprinkler alarms, smoke detection, door 
alarms and transformer alarms. 

Supervision of industrial operations 
may be applied to manufacturing. 
Processes may be supervised so that 
any change or occurrence which be- 
comes physically perceptible may be 


| NDUSTRIAL plants offer oppor- 
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FIG. 1—Protective signaling and communication can be combined and cen- 


tralized at one point for effective supervision. 


The board above combines 


watchman supervisors, center, fire alarm, left and program, right. 


made known. It provides automatic 
advance warning of abnormal or dan- 


’ gerous conditions, and minimizes in- 


terruptions in the continuity of proc- 
esses. Systems of this type are liquid 
level indicators, pressure indicators, 
temperature indicators, flow _indica- 
tors, control valve and electric cur- 
rent control. 

Organization or personnel efficiency 
may be applied to persons in the em- 
ploy of the plant whether they are in 
the office, sales department, factory, 
storeroom, or in the receiving and 
shipping departments. Systems in this 
class are intercommunicating  tele- 
phones, sound amplification, paging, 
clocks and program, conveyor signals, 
dispatching signals, loading and stock- 
room signals. 

The following protection signaling 
systems require individual control 


equipment but may be interconnected 
and combined at one point to be super- 
vised by the plant superintendent or 
the guard personnel. A typical ex- 
ample of this centralization is shown 
in Figure 1 wherein several systems 
terminate in a desk. The left hand 
panel on the turret is for the fire 
alarm, the center panel is for the 
watchman’s supervision, the right hand 
panel is for the program clock, the 
lower right hand compartment is for 
the program bell cross-connecting 
panel, 

Manual fire alarm systems should be 
of the closed-circuit supervised type. 
City and State ordinances should be 
checked regarding requirements. Gen- 
erally non-coded systems are limited 
to small plants, since they only trans- 
mit a general alarm and do not in- 
dicate the location of the operated 
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FIG. 2—Noisy surroundings must be effectively pierced with distinctive sig- 
nals. The air horn above is typical of such specialized industrial equipment. 


station. Coded systems are found pref- 
erable since each station transmits 
a distinguishable signal. Plain code 
systems are generally acceptable for 
small and medium sized plants. Group 
systems using coded stations are pref- 
erable where several buildings are 
involved. Audible signals such as bells 
and horns are distributed throughout 
the protected areas so that they may 
be readily heard by all persons. For 
large open areas use sirens or air 
horns as shown in Figure 2. Sta- 
tions must be spaced so that no one 
need walk more than 100 feet to reach 
one. They must be located near stair- 
ways and other paths of escape. An 
audible signal such as a small bell 
should be located in the guard room. 
A punch recorder and take-up reel 
with time stamp is also a valuable 
asset. 

Automatic fire detection systems are 
used to give an alarm when a sudden 
or quick rise in temperature occurs 
or when the temperature rises to a 
predetermined degree of heat. They 
may be used in large or small areas 
and also in ducts. They may be inter- 
connected with a manual fire alarm 
system by means of electrically tripped 
transmitters. Those mounted in ducts 
may be arranged to disconnect the 
motor-driven blowers to prevent fur- 
ther spread of the hazard. They may 
also be used to close the duct dampers 
to isolate sections of the building. 

Watchman’s supervisory systems 
should be of a type which will require 
the watchmen on the various tours to 
produce a record in superintendents’ or 
chief guards’ quarters at the start and 
the finish of each tour. It should also 
contain provisions for the calls to be 
made to each station and in sequence. 
If so desired extra features may be 
included such as a delinquency indica- 
tor which will signal the chief guard 
when a guard is delayed in arriving at 
a station, or a telephone may be added 
so that communication may be had 
between headquarters and the outlying 
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points. A tour station having a lamp 
signal and a telephone jack is shown 
in Figure 3. All tour stations must be 
located at such remote points to insure 
complete coverage of the premises. 

Burglar alarm systems may be used 
to protect all doors, windows, eleva- 
tor openings, skylights, etc. which may 
be readily accessible by a possible in- 
truder. This is accomplished by vari- 
ous types of spring contacts and 
switches. On the interior, photoelec- 
tric equipment may be used to protect 
stockrooms, toolrooms, filerooms, and 
loading platforms. Safes and cabinets 
may be protected by special electrified 
enclosures or capacity alarms. All sig- 
nals should terminate in a control cabi- 
net at the chief guard’s quarters. 

Hold-up alarm systems may be used 
in the disbursing office using special 
pushbuttons, foot and knee contactors 
at desks and counters, signals should 
terminate in a control cabinet at the 
chief guard’s office with extension sig- 
nals to possible points of apprehension. 

Sprinkler alarm systems are used to 
signal when sprinkler heads open, 
when waterflow valves operate in 
either dry or wet systems, when post 
indicator valves operate. A supervisory 
control panel should be provided to in- 
dicate the condition of each circuit. 
A code may be transmitted on the fire 
alarm bells by the inclusion of an elec- 
trically tripped transmitter. 

Smoke detectors are used to detect 
smoke in ventilating, air-conditioning 
and dust collecting ducts. This is ac- 
complished by means of photoelectric 
tube systems wherein the light source 
directs a beam to a photoelectric tube 
across the interior of the ducts. 
The photoelectric equipment may be 
adjusted to operate when the smoke in 
the duct reaches a predetermined 
density. Relays are a part of this equip- 
ment and transmit the signal to an- 
nunciators at the guards’ quarters and 
may also be transmitted on the fire 


alarm signals. 
Door alarms are used to signal the 
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guard room when certain restricted 
areas have been entered or vacated by 
individuals. The doors are provided 
with contacts or switches which oper- 
ate lamps or drops in an annunciator, 
A lamp type unit is shown in Figure 4, 
These systems are generally of the 
closed circuit type. Relay panels are 
used to supervise the equipment. An au- 
dible signal is provided at the super- 
visory location with isolating switches 
for each circuit. In addition it is also 
desirable to operate a large alarm bell 
adjacent to each guarded door. 

Transformer alarm systems are 
used to designate the dangerous in- 
crease in the temperature and pressure 
in oil cooled transformers. Pressure 
and temperature switches are provided 
for this purpose and are inserted into 
the transformers, These switches are 
connected to supervisory control cabi- 
nets located in the engineer’s office or 
the guard room. Provision may also 
be made for the release of CO2 tanks 
in transformer vaults. 

The following industrial operation 
applications may be used with in- 
dividual system control panels, or may 
be interconnected with other systems 
direct or by the use of electrically 
tripped transmitters. They may ter- 
minate at some point where they will 
receive careful supervision, such as the 
superintendent’s office. 

Liquid level indicator systems super- 
vise the high and the low levels of the 
liquid contents of tanks, cisterns, reser- 
voirs, etc. These units are provided 
with contacts and the associated actu- 
ating switch and float for proper oper- 
ation. 

Pressure indicator systems supervise 
all measurable forms of pressure such 
as air, oil, water and steam. These 
units are provided with actuating 








FIG. 3—Watchman’s station per- 
mits convenient and quick report- 
ing from any part of the tour. 
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switches which are operated by 
changes in pressure. A signal is given 
to indicate high, low or normal and 
abnormal conditions, 

Temperature indicator systems su- 
pervise the temperature of liquids. 
These units are provided with a ther- 
mometer with electrical contacts io 
actuate a switch, audible signal, an- 
nunciator drops or transmitter as de- 
sired. The unit detects high and low 
limits in temperatures. 

Flow indicator systems supervise the 
flow of various liquids in pipes whether 
relatively small or rapid, or the start 
and the stopping of a flow. The unit 
consists chiefly of a built-in paddle 
which motion is transmitted to the elec- 
trical contacts. 

Control valve systems supervise all 
types of devices. They transmit signals 
to show that a change has occurred 
from a normal position of a valve and 
subsequent restoration to normal. 

Electric current control systems 
supervise the electrical power. They 
transmit signals to show when electric 
current is turned on and off. A per- 
manent record of these activities may 
be made on a chart. The control is 
usually accomplished by means of re- 
lays and magnetic switches, and ar- 
ranged for either open or closed circuit 
applications as required. 

The following organization or per- 
sonnel systems are usually used 
throughout a plant but as complete sys- 
tems within themselves. They are 
seldom interconnected with other equip- 
ment except to consolidate equipment 
used by the operators. 

Intercommunicating telephone sys- 
tems may be provided in various forms, 
and the selection should be based upon 
the practical requirements. There are 
cases in small plants where a two sta- 





tion or pair telephones are desired to 
converse between two points. For 
larger installations up to about ten 
stations, where only one conversation 
is found necessary at one time, the 
common-talking selective ringing sys- 
tem may be used. In systems up to 
about 25 stations, where all instruments 
may be used at one time, the selective 
talking-selective ringing system should 
be used. Where it is desired to have 
a small number of outlying telephones 
supervised from one location, and only 
one pair of conversations are desired 
at one time, a master common-talking 
system is frequently found satisfactory. 
For large systems switchboard systems 
should be used where it is desired to 
have supervised control from one loca- 
tion. Large systems requiring selective 
control from all points should be of 
the automatic relay or machine switch- 
ing type. 

Sound amplification systems may be 
used throughout a plant for paging, 
transmitting radio programs, record- 
ings, announcements and entertainment 
derived from centralized systems. A 
typical unit of this type is shown in 
Figure 5, in which all controls are lo- 
cated at one point. Loudspeakers are 
distributed throughout the plant with 
all wiring terminating at the control 
panels. 

Paging systems are used to call and 
locate individuals, for answering tele- 
phones, attending meetings etc. In 
general, these systems may be either 
of the audible or silent type, however, 
in the majority of cases the former is 
preferable. One form of audible sys- 
tem consists of a code transmitter with 
audible signals such as bells or horns 
with the associated control equipment. 
Another may be a sound system con- 
sisting of a microphone, a number of 





FIG. 4—Lamp annunciators can be operated by a variety of switching 
devices such as door alarms. On protective equipment they are usually 
closed circuit types with audible warning signals. 
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FIG. 5—Most extensive of modern 
industrial signaling and communi- 
cation apparatus are the sound sys- 
tems providing paging, industrial 
music and announcements. 


loudspeakers and the associated am- 
plifier equipment. The silent system 
used in laboratories and offices consists 
of a keyboard, a number of lamp an- 
nunciators and the necessary control 
equipment. 

‘Clocks and program equipment is 
used for indicating the time of the day 
and operating bells or horns at pre- 
determined times such as starting and 
stopping time, rest periods, etc. 

Conveyor signal systems are used to 
indicate to various locations when the 
conveyor is to operate, when it is to 
stop and when an emergency exists. 
The system usually consists of bells, 
horns and pushbuttons. In addition 
photoelectric units may be installed at 
various points along the route with 
counters to designate the passing of 
certain articles along the line. 
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Central dome provides indirect light in nave from 
lamps in cove at base of dome. Only one-third of 
lamps (one of three circuits) were lighted when 
photo was made. Recessed lens units in arched ceil- 


ing provide reading light in nave. 


choir gallery. 





Choir gallery at rear of church is illuminated brightly for 100- 
voice male Russian choir by 20 recessed 150 watt R-40 lamps, 
shielded from nave by furrows in plaster. Note special lantern 
luminaires over sides of nave, and special shallow units under 


Planned Church Lighting 





The Carpatho Russian Greek Catholic church in Bridge- 
port, Conn. is Byzantine design. Floodlights accent de- 
sign features by night. 


Catholic church in Bridgeport, 
Conn., recently completed, exempli- 
fies planned church lighting. It illus- 
trates effectively how artificial light 
can be made to form a part of the 
artistic design and subtly accent the 


Tc new Carpatho Russian Greek 
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Conn. 


architectural features. Of authentic 
modern classic Byzantine design, in- 
cluding ornamentation symbols and art 
work, this church has been lighted 
successfully with modern postwar light 
sources and lighting equipment for 
both utilitarian and artistic purposes. 


Architect and engineer skillfully 
combine modern light sources and 
Byzantine architecture in new church 
of the American Sons & Daughters 


of Carpatho Russia, Inc., Bridgeport, 


By Berlon C. Cooper 


The exterior design incorporates ex- 
ceptional refinement of stone carving 
on various parts of the building, espe- 
cially, the front facade. Incorporated 
in this facade are all of the art crafts 
required for completeness in Byzantine 
design, such as mosaic panels, deli- 
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D0. Church interior looking toward altar and sanctuary. Screen of 
ps, Iconostasis frames the front arch of the sanctuary, and is illum- 
rn inated by recessed units in arch over nave. Single spotlight is 
ler focussed on the lecturn. Mikes for public address system are 


located at lecturn and in choir gallery. 





Cold cathode tubing in cove at base of semi-spheri- 
cal dome over sanctuary creates ethereal effect. 
Altar and free-standing baldachino are lighted by 
proscenium lens troughs, one on each side of 
sanctuary. 
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Half plan, main floor (top) and main ceiling (bottom), showing location and types of lighting units and equip- 
ment. Public address and other electrical features are not shown on these plans. 































lamp 
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Details of special luminaires and cove units used to light main areas of church. 


cately carved panels in stone, columns, 
cornices and stained glass windows 
with very rich ornamental designs 
bordered around icons. The basic de- 
sign of the exterior includes seven 
turrets, two of which are built com- 
pletely of stone, four of stone and lead- 
coated copper with gold-crossed domes, 
and a main and central dome with a 
stone collonade rotunda capped with a 
second gold turret and triple cross 
forming the pinnacle, all of which bears 
a special significance to the symbolism 
of the church. 


Floodlighting has been installed to 
accent the exterior architectural ele- 
ments by night. One 1500-watt narrow 
beam projector is installed behind the 
apex of stonework on the front facade 
to light the triple cross over the main 
central dome. Two 1500-watt medium 
beam projectors, one in each of the 
two front facade stone turrets, light 
the front side of the main central dome 
and rotunda. Four 150-watt PAR 
lamps are recessed behind the top of 
the two main entrance columns to 
light the interior of the portico, which 





also silhouettes: the columns agaihst’ 
the lighted interior. Flush 60-watt 
units are installed in the inside walls 
of abutments at each end of the en. 
trance steps, which project light out 
over the steps. The entire front of the 
building is also illuminated softly by 
two 500-watt enclosed floodlights in- 
stalled on the church lawn, one on 
either side of the entrance and ap- 
proximately 30 feet from the building. 

The interior of the church is also 
of Byzantine design. The first floor 
plan of the church proper includes 
an entrance portico, vestibule, a nave 
and balcony, central dome and vaulted 
ceiling, an Iconostasis, a domed sanc- 
tuary with free-standing baldachino, 
and a central altar directly in back of 
the screen of Iconostasis and under 
the baldachino. Adjacent to the sanctu- 
ary are confessionals, a sacristy, vest- 
ment room and rear exits. The interior 
is 75 feet square, with four ornamental 
columns supporting a huge central 
dome with a rotunda of stained glass 
windows. On each side of the nave 
are eight stained glass windows which 
incorporate icons of various Christian 
subjects and Byzantine designs of bril- 
liant color. The screen of Iconostasis 
is of hand carved wood, and _ incor- 
porates 50 oil painted icons of various 
subjects, such as the Blessed Virgin, 
Christ, Apostles, Evangelists, Dis- 
ciples, Prophets, the various holidays, 
etc. All of the icons are elaborately 
framed in rich polychrome and gold 
leaf color in authentic Byzantine style. 

Lighting of the interior has been 
carefully integrated with the Byzan- 
tine design. Lighting equipment in- 
corporating modern light sources has 
been concealed generally, projecting 
light to the areas where needed. In 
some locations specially designed !u- 
minaires have been used, with design 
and finish of proper character to har- 
monize with the rich colors used in 
the design motif of the interior. 

The vestibule is lighted by three 
ornamental ceiling luminaires (Type 
B), suspended from the center of a 
domed coffer, each of which contains 
one 200-watt bowl-silvered lamp 
shielded by the shallow opal glass bowl 
of the luminaire. Five luminaires of 
the same type are also installed under 
the choir gallery inside the church. 

Ten special lantern luminaires (Type 
A) are installed on the buttress ceil- 
ings flanking the nave on two sides, 
five on each side. These luminaires 
are also suspended from the center 
of domed coffers. Designed by the 
architect, these units incorporate a 
[Continued on page 202] 
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and solder ladled into the splice. 


Soldered splice, ) outer layers are stepped and center wires fanned; 2) conductor heated until solder stick starts to 
melt; 3) flux applied thoroughly to all strands and worked into ends; 4) after “tinning”, the assembly is tightened 





Handling Aluminum Wires 


By C. W. Ange and E. E. Mcllveen 


The Okonite Company 
Passaic, N. J. 


Practical data on the application and instal- 


lation of insulated aluminum wires and 


cables in buildings. 


OR the past half century, the use of 
aluminum as a bare conductor has 
been universally recognized in the 

electrical industry. Today, there are 
over one and one-half million miles of 
ACSR high tension lines and innumer- 
able bus installations in operation in 
this country giving excellent service. 
But only recently has aluminum been 
used as an insulated conductor. 


In general, because of conductivity 
differences, aluminum conductors must 
either be of larger diameter or operate 
at higher temperatures than copper. 
Where insulated conductors are con- 
cerned, larger diameters require 
greater volumes of insulation for the 
same wall thicknesses. 

For similar conductor diameters, 
where higher operating temperatures 


are employed, more expensive heat re- 
sisting insulations are necessary. 
These are factors which tend to in- 
crease cost and have in the past limited 
the use of aluminum in this field. 

Now, however, the price differential 
between aluminum and copper is such 
that these added expenses are offset by 
the substantially lower price of alu- 
minum, 

Accordingly, some pertinent facts on 
the application of insulated aluminum 
should be of interest to engineers and 
contractors, so that it may be consid- 
ered seriously, not as a substitute for 
insulated copper, but rather as a 
logical alternate which can stand on 
its own both economically and tech- 
nically. 

The problem of the galvanic corro- 
sion of aluminum has been given con- 
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TABLE | 
BASIC ELECTRICAL PROPERTIES 

Uncoated 

Hard-Drawn Annealed 

Se REE RR ESE C2 Sy Oe Ss TRS Ne ene eee E. C. Aluminum Copper 
Resistivity, ohms per mil, foot @ 20°C. oo......-cccecccccesceeseee- 17.002 10.371 
Resistivity, ohms per mil, foot @ 25°C. ..........cceeccccecee- 17.345 10.575 
Temp. Coeff. of Resistance from 20°C., per °C ................ 0.00403 0.00393 
Temp. Coeff. of Resistance from 25°C., per °C. ................ 0.00395 0.00385 














TABLE Il 


Basis: Similar Resistance 


Hard Drawn Aluminum 


D-C Resistance, Ohms-1000 ft. 


Size Solid Wire Class *'B'' Strand 
AWG or MCM sat 25°C at 25°C at 75°C 
16 6.72 6.85 8.20 
14 4.22 431 5.16 
12 2.66 2.71 3.25 
10 1.67 1.70 2.04 
9 1.33 1.35 1.62 
8 1.05 1.07 1.28 
6 661 674 807 
4 416 424 508 
3 330 336 403 
2 261 266 319 
207 U1 253 
1/0 164 168 .201 
2/0 130 133 159 
_ 3/0 103 105 126 
4/0 0820 0836 101 
250,000 0708 0847 
300,000 0590 0706 
350,000 0506 .0605 
400,000 . 0442 0530 
450,000 0393 0471 
500,000 0354 0424 
550,000 0322 0385 
600,000 0295 0353 
650,000 0272 0326 
700,000 0253 0303 
750,000 0236 0283 
800,000 0221 0265 
900,000 0197 0235 
1,000,000 0177 0212 
1,250,000 0142 0169 
1,500,000 O18 0141 
1,750,000 O10! 0121 
2,000,000 .00885 0106 


EQUIVALENT ALUMINUM AND COPPER CONDUCTORS 


Tinned Annealed Copper 


Size 
AWG or MCM 


oc oe 


- nw > | 


1/0 

2/0 

3/0 

4/0 

250,000 
300,000 
350,000 
400,000 
450,000 
500,000 
550,000 
600,000 
650,000 
700,000 
750,000 
800,000 
900,000 
1,000,000 


1,250,000 


D-C Resistance 
Ohms-1000 ft. 


Class *'B'* Strand 
at 75°C 


8.407 
5.283 
3.208 
2.051 
1.288 
810 
509 
321 
254 
202 
-160 
126 
-100 
0797 
0626 
0535 
0446 
0382 


0332 
0295 


0265 
0243 
0223 
0204 
-0190 
0176 
0166 
0147 
0132 
0106 
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siderable thought. Aluminum is anodic 
to copper and where used as an elec- 
trical conductor will undoubtedly, at 
one time or another, be brought in 
contact with copper. There is no doubt 
that under adverse conditions, in the 
presence of strong electrolyte; cor- 
rosion of the aluminum will take place, 
This is a fact which should be recog- 
nized and proper precaution taken for 
prevention even though service records 
indicate that galvanic corrosion in 
service is exceptional. 

Thorough waterproofing of exposed 
aluminum to copper joints is probably 
the most practical preventive method 
which can be used. The use of a good 
rubber tape or waterproof weather 
resistant paint applied with care to 
completely cover both metals, gives ex- 
cellent results. 

One of the remarkable features of 
aluminum when used under rubber in- 
sulations is its resistance to corrosion 
due to sulfur. 

Aluminum is not corroded under 
rubber compounds, nor will it affect, 
in any way, the life of rubber insula- 
tions. 

Considering the excellent service 
record of bare ACSR conductors and 
aluminum buses in practically all con- 
ditions, there can be no doubt of this 
metal operating satisfactorily in an 
insulated cable where it is for the 
most part well protected and unlikely 
to be attacked before the insulation it- 
self has been destroyed. 


Electrical Properties 


The electrical conductivity of E. C. 
grade hard-drawn aluminum wire is 
not less than 61.0 percent of the [.A.- 
C.S. copper standard. The basic re- 
sistances and correction factors are 
presented in Table I. The indicated 
temperature of zero resistance is minus 
228.1 degrees Centigrade. 

By equating the resistivities, it can 
be shown that the direct current re- 
sistance of aluminum at 25° C. is ex- 
actly 1.640 times that of bare annealed 
copper. It is about 1.59 times that of 
tinned or alloy coated copper. Fur- 
ther, the circular mil size of aluminum 
conductors which have the same d-c 
resistance as a given copper conductor 
may be found by multiplying the cop- 
per size by these same factors. Table 
II is arranged to show, by reading 
horizontally, the aluminum and copper 
sizes with similar direct current re- 
sistances. Since there would be com- 
plications with fittings and joints, for 
one thing, if odd sizes were used as 
would be the case with the conductor 
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sizes obtained from the factors, the 
circular mils are rounded out to the 
nearest standard size. Where no stand- 
ard equivalent could be found, the space 
was left blank. The degree of differ- 
ence can be readily seen in this tabula- 


tion. 
Splicing and Terminating 


Acceptance of aluminum as a con- 
ductor material in insulated wire and 


cable, aside from economic factors, has, 


in the past, been retarded by difficulties 
involved in splicing and terminating. 
Lacking economic incentive, technical 
work on this problem has been slow. 

There can now be no doubt that 
aluminum may be safely and perma- 
nently installed without the slightest 
apprehension provided connections and 
splices are properly made. Procedures 
used are no more difficult or trouble- 
some than with copper after experi- 
ence has been gained. 

The difficulties which have been en- 
countered in splicing and terminating 
are due primarily to the inherent ox- 
ide film which forms rapidly on all 
aluminum surfaces when exposed to 
the air. This oxide film is an insulator 
which must be broken through or re- 
moved in order to form good low re- 
sistance connections. Further, air must 
be excluded by tight metal to metal 
contact and by the use of a good joint 
compound similar to No-Ox-Id A-Spe- 
cial or Alcoa No. 1 Joint Compound. 

When connecting’ aluminum with 
fittings of dissimilar metals such as 
copper or bronze, the fittings should be 
plated with a heavy coating of zinc or 
cadmium or tin to avoid possible 
trouble from electrolytic corrosion. 
Aluminum is definitely anodic to cop- 
per and in the presence of an electro- 
lyte, a tendency toward galvanic action 
is present. Plating fittings with zinc, 
cadmium or tin reduces dissimilarity 
and minimizes the objectionable con- 
dition. In exposed locations, junctions 
should be well covered with rubber 
tape to insure permanently satisfactory 
operation. This does not differ from 
best procedures in exposed copper to 
copper connections. 


Soldering 


Entirely satisfactory soldered con- 
nections can be made between or to 
aluminum using methods not too dif- 
ferent from those normally employed 
in joining copper. 

To successfully “tin” aluminum for 
good soldering, it is first necessary to 





Aluminum Conductor 


Condr. Current for 80°C. 

Size CM Rise in 15 Cy. 
4 41740 3100 

2/0 133100 9800 

3/0 167800 12400 

700 700000 52000 

750 750000 55000 





TABLE II! 


SHORT CIRCUIT CURRENTS 


Copper Conductor 


Condr. Current for 80°C. 

Size CM Rise in 15 Cy. 
6 26250 2900 

1/0 105500 12000 

500 500000 55000 











Pressure connectors, the types illustrated, are mechanical fittings which 
have been found suitable for use with aluminum conductors. 


completely destroy the tough surface 
oxide film. This can be accomplished 
by either abrading the surface under 
molten solder or by using a proper flux. 
then soldering. 

Solders for the former method are 
usually high in zinc content and alloy 
readily with aluminum. They are of 
fairly high softening point, being com- 
pletely fluid at around 350° C. (662° 
F.). The aluminum is prepared for 
soldering by thoroughly wire brushing. 
It is then heated to the required tem- 
perature with a torch. The solder, in 
the form of a stick, is rubbed firmly 
into the surface, destroying the oxide 
under the melting alloy and allowing 
“tinning” to take place. After this, 
standard procedures may be followed. 

This method proves practical and 
gives excellent results where surfaces 
to be soldered are completely exposed. 
It is not practical where multi-strand 
cables are involved and each strand 
would have to be individually “tinned”’. 

For general work, it is best to use a 
proper solder and flux whose applica- 
tion approaches more closely accepted 
methods. 

Corrosive fluxes containing zinc 
chloride are not recommended since it 
is difficult to completely remove resi- 
dues. Standard lead-tin solders are 


likewise not recommended since they 
do not alloy readily with aluminum, 
and are more susceptible to galvanic 
corrosion. 

Alcoa No. 62 flux and XA-803 
solder have been found to give very 
satisfactory results. The No. 62 flux is 


‘a non-corrosive material suitable for 


use only with solders that have good 
flow characteristics below 500° F. 
Temperatures in excess of 500° F. 
cause rapid deterioration of the flux 
with the formation of a brown or gray 
film which prevents smooth flow and 
adhesion of the solder. For tempera- 
tures up to 500° F., the flux has suffi- 
cient activity for practically all solder- 
ing jobs. 

XA-803 solder has all the flow 
characteristics necessary for soldering 
with No. 62 flux. It approaches 
aluminum more closely in the electro- 
motive series than standard lead-tin 
solders and alloys readily with that 
metal. 

The secret of good soldering lies in 
proper fluxing. If a joint is fluxed at 
between 400 and 500° F. and care is 
taken not to decompose the flux, stand- 
ard soldering procedures may subse- 
quently be followed. 

In small conductors, pig-tails or 

[Continued on page 184] 
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BRIEF ARTICLES about practical methods of installation and maintaining 


electrical wiring and equipment and up-to-date estimating and office prac. 


tices. 
department. 


Readers are invited to contribute items from their experience to this 
All articles used will be paid for. 


Practical Methods 








Ed Woestendieck explains the method of adjusting steel bin shelves, 
labeling stock and maintaining truck inventories to new clerk in the 
service department of the Hampton Electric Company, Saint Louis, Mo. 


Perpetual Stock For Mobile Units 


INVENTORY 





Efficiency is the keynote of the in- 
ventory system that keeps all trucks 
supplied with needed parts from the 
modern stockrooms of the Hampton 
Electric Company, Saint Louis, Mo. 
As reported by Ed Woestendieck, the 
Hampton Company maintains a fleet 
of eight panel trucks, four pickup 
trucks, a dispatch car and several ex- 
ecutive vehicles. The panel trucks are 
used for normal repair work, residen- 
tial wiring and the installation of light- 
ing fixtures and electrical equipment in 
homes. The perpetual inventory car- 
ried by these units consists of some 
400 items having a monetary value of 
approximately $750. Basically, these 
trucks carry sufficient material to com- 
pletely wire a four-family apartment 
building. The four pickup trucks are 
utilized for commercial work, motor 
installations, power wiring and high- 
voltage work. The inventory in these 
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vehicles varies according to the various 
assignments. 

As each job is completed, special 
worksheets, carried in the cars, are 
filled in with the names of the elec- 
tricians, the time consumed on the job 
and the parts and materials used from 
the basic truck stock. At the end of the 
day, the cars return to the main office. 
Time data is taken from the work- 
sheets for payroll purposes, and truck 
stocks are replenished by replacing all 
items of equipment listed on the work- 
sheets. This replenishing of stock is 
completed before drivers and electri- 
cians report the following morning so 
that no delays are created. In cases 
where working assignments involve 
other than standard inventory parts, 
tools, materials or work blanks; the 
required items are placed in the proper 


truck and the electrician is notified of _ 


the job characteristics, the location and 


the arranged time for performing the 
work. 

The modern stockroom, from which 
all parts and tools are taken, is a 25-by- 
40-foot area in the new building of the 
Hampton Company. Sturdy steel up- 
rights with adjustable shelving line the 
walls. Shelves can be raised, lowered 
or removed by moving supporting pins 
in the uprights and, in this way, each 
bin can be adjusted to accommodate 
the specific item and quantity of stock. 
Strip-type indicating tabs plainly label 
the items of stock and, with bins ar- 
ranged to carry stock items in an 
alphabetical order, it is a simple pro- 
cedure to train stockroom personnel in 
rapidly locating the desired items. 
Bins are normally seven tiers in height 
and are painted olive drab to improve 
the appearance of the area. Bulky elec- 
trical parts are accommodated by re- 
moving the desired number of shelves 
and special racks hold 20-foot lengths 
of conduit. 

A driveway, capable of accommodat- 
ing twelve trucks, runs through the 
new building and is protected from the 
weather by standard garage doors at 
either end. Trucks enter the building 
from the rear, stop opposite the stock 
room for parts, drive to the front of the 
building to check out with the dispatch 
officer, and then proceed out of the 
building in a one-way line of direction. 
The drive serves as a garage at night, 
eliminating the necessity for this added 
space. With the driveway indoors and 
protected, service between stockroom 
and trucks is faster and both personnel 
and materials are protected. 


New Hoist Principle 
For Traveling Crane 


HEAVY REPAIR 





The world’s largest overhead travel- 
ing crane, constructed to serve the San 
Francisco Naval Shipyard at Hunters 
Point, California, operates on a new 
principle of hoist control and is pow- 
ered by 18 giant motors, the largest of 
which are rated at 135 hp. Two huge 
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Over 1% miles of collector rails are installed to conduct electric power 


to the cranes. 


When the two cranes are connected in tandem by an 


equalizer bar, the assembly can lift 500 short tons at 10 feet a minute. 


The cranes have a span of 142 feet. 
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Two cranes operate singly or in tandem along the 730-foot runway 
which spans a 405-foot pier and extends over the bay for a distance 


of 162 feet on each side. 


Over 10,000 short tons of. steel are in the 


structure. The area served is equivalent to two city blocks. 


cranes, each one powered by two such 
motors, can be operated singly or in 
tandem. Operating together, coup'ed by 
an equalizer bar, the cranes can lift 500 
short tons at 10 feet per minute and 
transport this tremendous load any- 
where in a two-block area for repair. 
With this lifting capacity, it is possible 
to lift an entire gun turret from our 
largest battleships. To conduct electric 
power to each crane, over 1% miles 
(8200 feet) of collector rails were in- 
installed. Motors, generators and con- 
trols were supplied by the General 
Electric Company to the Alliance Ma- 


chine Company, Ohio, which designed 
and built this massive project in con- 
junction with Navy engineers from the 
Bureau of Yards and Docks. 

The new principle of hoist control, 
developed by G-E, gives high speeds 
when handling light loads and slow 
speeds with heavy loads for either 
hoisting or lowering operations. This 
characteristic has been previously com- 
bined with hoisting equipment but it is 
new for lowering operations. The hook 
load reaction regulates the voltage sup- 
plied to hoist motors so that speed is 
automatically reduced as loads increase. 





Each crane is powered by two 135-hp. 
General Electric motors that operate 
on a new principle of hoist control. 
Hook load reaction regulates voltage, 
and speed is automatically reduced in 
proportion to the load, both for hoist- 
ing and lowering operations. 


This not only permits safer and more 
efficient handling of crane loads but 
protects both life and equipment. 

The crane structure is massive and 
is designed to withstand weather ex- 
tremes and earthquakes. The 730-foot 
runway spans a pier 405 feet wide, ex- 
tending 162 feet over the bay on each 
side. The cranes have a span of 142 
feet and, when operating over the 
water, have a vertical range of 185 
feet. Over 10,000 short tons of steel 
went into the project. With this new 
mammoth crane assembly, high speed 
repair service is now available to all 
units of the Pacific fleet. Repair work 
which formerly required days can now 
be completed in a few hours. Fittingly, 
the structure was dedicated on Navy 
Day. 


Light Weight Crane 
Made from Pipe 


SERVICE 





A useful, easily constructed crane 
is of definite assistance in picking up 
and delivering small motors and re- 
frigeration equipment to the customers 
of the S. J. O’Brien Sales Corporation 
in New York City. 

A large-diameter pipe runs along the 
center line of a pick-up truck, The 
front end of this pipe is capped while 
the tail end is closed by a pivoting 
circular steel cap which can be pushed 
to one side with ease, but normally 
remains over the pipe end due to 
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Joseph Margolis 


Architect, Phila. 


Joseph Sand 


Electric Constructors, Inc. 
Millville, N. J. 


A THOUSAND ELECTRICAL OUTLETS AVAILABLE IMMEDIATELY 
FOR ANY CHANGE IN STORE LAYOUT 


Baltimore Markets, in planning their giant food store in Camden, 
New Jersey, realized the need for a flexible electrical system. 
WALKER, pioneer in the field of underfloor distribution, supplied 
the answer. “Locked-in” inserts provide outlets for power and light 
from concealed raceways running the length and breadth of the 
30,000 square feet of floor space. Connections for light and power 
For further details, write for for any point on the floor at any time in the future may be quickly 
tate 25 araee and cheaply made without disturbing the terrazzo floor. WALKER 
“Preset’ method of underfloor distribution works just as well in office 
buildings, banks, factories, and schools. 


WALKER BROTHERS 
Conshohocken 61, Pa. 





dedi 4 NDERFLOOR SYSTEMS®™ 


96 ELECTRICAL CONSTRUCTION AND MAINTENANCE . .. MARCH, 1948 











~<a mn. Gh tm 2. Gea Ge Gee G&S eae 








Two sections of pipe, one fitting inside 
the other, form the support for a 
hand-operated chain hoist on one of 
the S. J. O’Brien pick-up trucks. The 
larger pipe is rigidly attached to the 
roof of the truck and is capped by a 
pivoting flap when the hoist is not in 
use. The inside pipe is fitted with a 
sturdy hoist ring to hold the lifting 
rig. The inner pipe is pushed entirely 
inside the larger pipe when not in use. 


natural gravity. This large pipe is 
attached to the truck roof by triangular 
steel plates. 

A second length of pipe, approxi- 
mately the same length but of a slightly 
smaller diameter, fits inside this large 
pipe. A sturdy steel ring cap is brazed 
into the tail end of this second, smaller 
pipe. 

When not in use, the smaller pipe 
can be pushed entirely into the larger 
one and becom2s an inconspicuous part 
of the roof. The pivoted end cap hangs 
over the tail end, preventing the small 
pipe from slipping from this casing. 
When it is necessary to raise or lower 
a fairly heavy piece of equipment to 
or from the tailboard of the truck, the 
pivoted cap is pushed aside, the ring 
end of the smaller pipe is pulled a foot 
or so from inside the larger pipe, and 
a hand-operated chain hoist is at- 
tached to the ring. Enough of the 
smaller pipe remains inside the larger 
one so that the cantilever action of the 
load on the chain hoist does not damage 
or strain the assembly. 

This shop-made assembly has proven 
of definite value in speeding loading 
operations. With its use, truck oper- 
ators are protected against physical 
strains and equipment is protected 
against damage due to slipping or be- 
ing dropped by loading personnel. 


Handy Test 
Lamp 


MAINTENANCE 





M. L. Monson, superintendent of the 
Fosston Municipal Light and Power 
Co., Fosston, Minnesota, has found 
need for a test lamp to check con- 
tinuity of circuits in motors, trans- 
formers, appliances and other electrical 
devices. He wanted it equipped so that 
it could be plugged into any receptacle, 
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Handy test lamp is made by soldering 
keyless socket and ordinary plug cap 
together and wiring leads in series. 


and small enough to be easily portable. 
Not knowing where to purchase such 
a test lamp, he decided to make one. 
The accompanying sketch shows how it 
was done. 

The socket cap of a keyless socket 
was cut so that it would fit a simple 
plug cap, and the two were then fast- 
ened together by liquid solder. The 
socket terminals and plug cap terminals 


were then wired, as shown, with the . 


test leads in series. The result is a 
very handy little device which can be 


taken into the customer’s premises for ° 


making various tests on appliances, 
locating shorts, and saving valuable 
time. 


Temporary Wiring 
Concealed in Floor 


WIRING 





When the J. F. Fisher & Company, 
Chicago electrical contractors wired 
the. gigantic Machine Tool Builders 
Show held at the former Dodge-Chi- 
cago warplant, they found many cases 
where exhibitors wanted concealed 
temporary wiring to their machines. 
Solution to this problem was relatively 
simple since the plant floor in the area 
was the wood block type. 

Fisher engineers designed and fabri- 
cated ‘a sheet steel channel that was 
the same depth and about the same 
width as the floor blocks. Incorporated 
in the scheme were 90-degree offsets, 





Temporary distribution panel feeding 
some 640 hp. of connected load in one 
machine tool exhibit booth. Note 
cables entering channel in floor for 
concealed runs to machine. 





Close-up of sheet steel channel sections 
typical of those used for concealed 
temporary wiring at the show. 


end-sections, and sections with raised 
connection boxes for either rigid or 
flexible conduit connection to motors 
or control. 

Where circuits ran from distribution 
panels to the machines, the floor blocks 
were chiseled out and removed, the nec- 
essary conductors laid in the “trench” 
and the inverted channel placed over 
them. Although the channel was flush 
with the block floor, a completely con- 
cealed installation was made by pour- 
ing a molten tar composition over the 
channel and between it and the blocks. 

When dismantling took place after 
the show, the channels were quickly 
and easily pried up and cables removed. 
Removed blocks were easily replaced. 
Blocks and channels are salvageable 
so that floors may be restored to their 
original condition and channels may be 
reused in other locations. 
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Equipment News 

















A-C Welder 

This new a-c arc welder is designed 
for all around use, both in maintenance 
and production welding. A current range 
of from 25 to 250 amps., makes it possible 
to weld materials from light sheet steel to 
heavy plates’ or casting requirnig a 2 inch 
welding rod. Type T-250 operates on the 
moving coil principle, providing contin- 
uous stepless current adjustment. There 
are no plug-in connections. Arc-blow is 
eliminated, welding speed is increased and 
substantial power savings result from its 
inherent high efficiency, it is claimed. 
Glass covered wire and mica insulation 
are used in the transformer coils. Di- 
mensions are 18 by 18 by 37 inches. Mel- 
laphone Electronic Rectifier Co., Inc., 
Rochester 2, N. Y. 





Connectors and Couplings 


A new line of pressed steel connectors 
and couplings designed and fabricated for 
use with electrical metallic tubing has 
been made available. Approved by Un- 
derwriters Laboratories, Inc., they have 
electro-galvanized finish and are said to 


be easy to inspect and advantageous for 
use in close quarters and corner installa- 
tions. The EMT coupling slips easily 
over thinwall tubing ends. Positioning of 
the conduit is controlled by a small inte- 
gral stop. Gripping is secured by the 
action of an embedding screw working 
through a boss. When the screw head 
is driven down to rest on the boss, the 
tip of the screw becomes embedded in the 
tubing wall. National Electric Products 
Corp., Chamber of Commerce Building, 
Pittsburgh 19, Pa. 








Scaffold 


A portable 10 ft. span up-right scaffold 
has been announced. It is built of heat- 
treated aluminum alloy. The platform is 
adjustable to any height desired from 13 
ft. to 8% ft. Adjustable legs insure a 
level scaffold on uneven ground or floor. 
Each leg has 24 inches of adjustment. 
This feature is provided by a locking col- 
lar and an expanding nut which allow 
sliding the threaded leg for instant ad- 
justment. Hooks at ends of platform and 
at ends of braces lock in position auto- 
matically. The platform, 2 feet wide, is 
of waterproof plywood. It is recom- 
mended for many types of electrical 
installations and maintenance. Up-Right 
Scaffolds, Bank of American Building, 
Berkeley 4, Calif. 


Switch 


A series of special automatic transfer 
switches for fluorescent lighting circuits 
has been developed. They are designed 
to drop out from 75 to 93 percent of the 
voltage with pick up at 95 percent, per- 
centages considerably higher than the 
drop out and pick up of switches designed 
for incandescent lighting circuits: By 
connecting an additional relay to the 
emergency source, this type of switch 








can be made to discriminate between the 
two services, it is claimed. The close- 
differential relays included in the panel 
are classed Bulletin 1054-107S types. 
Voltage ratings are 110 to 550 volts, 60 
cycles. Relays are available for separate 
control applications. Automatic Switch 
Co., 391 Lakeside Ave., Orange, N. J. 








Fluorescent Fixture 


The restyled HF-100 industrial fluores- 
cent fixture introduces the “weatherizing” 
improvements. A weatherized finish on 
the reflector protects the metal fixture 
parts from rust, corrosion and pitting 
under damp and deteriorating atmosphere 
conditions. It is claimed that the new 
turned-down reflector lip minimizes col- 
lection points for dust, lint and moisture. 
The tophousing is made from a single 
sheet of steel. Single hanger hooks were 
specially developed for hook slots on each 
side of the tophousing. Designed as a 
two-lamp fixture, it is equipped with 
knockouts to provide for a third lamp if 
desired. Unit can be installed individually 
or in continuous row. Sylvania Electric 
Products Inc., 500 Fifth Avenue, New 
York, N. Y. 
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STURDY 
HEAVY GAUGE 






DURABLE BAKED 
WHITE ENAMEL 
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TWO WING 
NUTS HOLDING 
REFLECTOR 







EGGCRATE 
HINGE TYPE 
LOUVRE 


with All-bright’s nemovaatt 
SM SERIES Surface 


and Recessed Fixtures 
















RECESSED SML UNIT SURFACE MOUNTED 
SNAP IN HINGE SM UNIT FOR LESS 
TYPE LOUVRED MAINTENANCE 






A totally direct unit for 
high efficiency and low 
brightness, for surface or 
recess mounting, continu- 
ous runs or individually. 
Sturdily built, designed for 
eye-appeal and easy main- 
tenance, with durable 
baked white enamel finish; 
reflection factor 87%. 










wi 


REC SML 240 


2 light, 40 watt recessed unit. 
48 in. x 12 in. x 5-in. deep. 


SM 240 


2 lite, 40 watt surface mounted unit. 
48 in. x 12 in. x 5 in. deep. 


























e qt dca is oaly one manufacturer of All-bright fixtures. We 
heck taformation nequested. ave no affiliation with any other manufacturer of lighting 
‘ — fixtures. Trademark Registered. r 

ommercial Fixture 
[] Complete catalog date 
—— Fixture eee ALL-BRIGHT ELECTRIC PRODUCTS COMPANY 
ata : ist 
Manufacturers 
NAME. FIRM 
of Fluorescent 
STREET ADDRESS } lighting Fixtures 
city. PONE _STATE 3917-25 N. Kedzie Ave., Chicago 18, Illinois 
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Electric Heater 


A built-in thermostat with adjustable 
control for maintaining any desired tem- 
perature to provide economic performance 
is the feature of this new wall model 
heater. It is designed to be recessed in 
the wall, with modern grill suitable for 
any room. Approved by Underwriters 
Laboratories, Inc., it heats by both radi- 
ation and convection. The vertical semi- 
cylindrical heating element consists of 
nickel-chrome wire supported by a ce- 
ramic post. Units are available in 1500, 
2000, 3000 and 4000 watt capacities and 
operate on 230 volts a-c. Electric Heat- 
ing Dept., Westinghouse Electric Corpo- 
ration, Emeryville 8, California. 





Floodlight 


New weatherproof, aluminum flood- 
lights have been announced. They are 
available in 200 to 1000 watt lamp sizes. 
Each unit is complete with a silvered- 
glass Permaflector and a convex heat- 
resisting glass lens. Lens diameters range 
from 8% to 18% inches. The floodlight 
housings are spun from one piece of sheet 
aluminum. Thorough design, precision 
engineering and careful construction 
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assure maximum illuminating results wn- 
der all weather conditions with minimum 
maintenance, it is claimed. All units are 
approved by Underwriters Laboratories. 
Pittsburgh Reflector Company, 410 Oliver 
Building, Pittsburgh 22, Pa. 


Capacitors 


A new series of capacitors for powei 
factor improvement of fluorescent lamp 
fixtures is now available. Type FF flu- 
orescent fixture condensers are available 
in three ratings, for operation at either 
118, 208 or 236 volts, 50-60 cycles a-c. 
Used singly or in recommended combi- 
nations, Type FF condensers will assure 
85 percent power factor or better for all 
fixtures it is claimed. Condensers are 
provided with long leads and slotted 
mounting feet for easy installation. The 
capacitor impregnant used is non-flam- 
mable, non-explosive synthetic Superex. 
They are listed by Underwriters’ Labora- 
tories, Inc. Solar Capacitor Sales Corp. 
1445 Hudson Blvd., North Bergen, N. J. 


Photoelectric Control 
System 


A new photoelecrtic combustion control 
system for commercial oil burners has 
been announced. It is composed of a 
master control unit, a photo-tube unit, and 
an electrode unit. The system is designed 
to shut off the flow of fuel to an oil 
burner immediately if the oil fails to 
ignite or if the flame is extinguished after 
successfully igniting. On gas-electric 
ignition systems it prevents fuel from 
flowing if the gas pilot does not ignite. 
The system allows the burner motor to 


operate for a definite period after shut- 


down in order to purge the nozzle or cup 
of unburned fuel. A complete starting 
sequence is assured after shut-down of 
burner. A_ self-checking circuit in the 
system prevent starting of the burner un- 
less entire protection system is in proper 
operating condition. General Electric 
Company, Schenectady 5, N. Y. 


Solenoid Contactors 


Newly designed Size 2 Bulletin 4452 
and Size 3 Bulletin 4453 a-c solenoid 
contactors have been announced. Intended 
primarily for use in a-c motor controllers, 
these new solenoid type contactors are 
also suitable for application in resistive 
heating controls, lighting controls, etc. 
for remote and automatic load switching 
purposes. Some of their features include 
compact unit construction; accessibility 
of parts; built-in solderless connectors, 
double break silver contacts; simplicity 
of design. All parts are arranged on a 
steel mounting plate having recommended 
NEMA and MTBA standard mounting 





dimensions. Size 2 and 3 units have maxi- 
mum ratings of 25 and 50 hp. respectively 
on 440-550 volts, 3 phase, 60 cycles. 
Standard. operating coils with front-con- 
nected terminals are available for 110, 
220, 440 and 550 volt operation on 25, 50 
or 60 cycles. Ward Leonard Electric Co., 
Mount Vernon, N. Y. 





Light and Power Plant 


A new, fully automatic light and power 
plant that provides 1750-2000 watts, 115 
volt, 60 cycle a-c has been announced. All 
controls are enclosed in two small metal 
cabinets, one mounted on the unit and the 
other on the wall.*Recommended for 
service in homes, farms, construction 
camps, and for stand-by service, Model 
2100-Ba provides ample power for elec- 
trical equipment and appliances and for 
considerable lighting. Whenever any light 
or appliance of 25 watts or more is turned 
on, the plant automatically starts and con- 
tinues operation until the last light or 
appliance is turned off. Universal Motor 
Company, Oshkosh, Wis. 


Light Control 


The “Packaged” Powerstat dimmer is 
an autotransformer type of lighting con- 
trol for use by community, school and 
other small theatrical groups. It offers 
three individual continuously adjustable 
autotransformer type dimmers in a self- 
contained cabinet with the mechanical 
means of interlocking each unit to a 
master control for group operation. Each 
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e guaranteed footage 
: here gives you 

: full value in 

© PANTHER ond 


DRAGON TAPES 


» Vic footage meter illustrated 
tells the operator automatically the exact length of 
tape on the rolls. This is but one of many measures 
used in the production of PANTHER and DRAGON 
Friction and Rubber Tapes that assure you of full 
value every time. And these tapes rate high in all the 
qualities that make for lasting splices. 


Made by a company in the insulation business for 
nearly 70 years, PANTHER and DRAGON Tapes 
pass ASTM and federal specifications for electrical 
and physical properties with a wide margin of safety. 
They have proved their worth in successful splicing 
jobs of all kinds. These tapes are sold only through 
recognized independent wholesalers. Hazard 
Insulated Wire Works, Division of The Okonite 
Company, Wilkes-Barre, Pennsylvania. 
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dimmer circuit is equipped with a silent 
circuit-breaker which combines an “on- 
off” switch with overload protection. Two 
sets of pin receptacles on the output of 
each dimmer accommodate standard 15 
ampere pin plugs. Twist-lock receptacles 
can be furnished in place of pin recepta- 
cles. Each dimmer has a pilot lamp to 
show degree and color of light output. 
Each dimmer operates from a 115 volt, 
50/60 cycle, single phase source with an 
output variable from 0-1700 watts. 

Also available are the motor-driven 
powerstat dimmers. House lights can be 
dimmed from any location in the theatre 
by means of remotely controlled pushbut- 
ton stations. Units can be obtained with 
motor control in ratings up to 27,000 
watts. The driving motor is a 115 volt, 
synchronous, brushless, ball-bearing type. 
Various speeds of travel from blackout to 
full-on are available. The Superior Elec- 
tric Co., 1055 Hannon Avenue, Bristol, 
Conn. 





Starting Switch 


The new Bulletin 600 manually oper- 
ated snap switch for starting motors of 
one horsepower or less has been an- 
nounced. It is a streamlined unit with 
molded plastic cover, and has an overload 
device which operates on the soldered 
ratchet principle. It is impossible to hold 
the switch closed under sustained over- 
load, but can be reset, with the regular 
switch lever, after the overload is cleared, 
it is claimed. Unit can be furnished with- 
out enclosure for mounting in a standard 
switch box or machine base. Allen-Brad- 
ley Company, Milwaukee, Wis. 


Battery-Charger 


A new moter driven battery charging 
unit designed for charging 6 cell lead acid, 
and 10 cell Edison batteries has been de- 

[Continued on page 189] 
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ONTINUING the description of 
operational efficiency tests on 
direct current motors presented in the 
previous article, we approach the final 
series of tests that complete the pro- 
cedure. These include temperature, 
hot resistance, high potential, telephone 
interference, shaft current and the de- 
termination of stray power losses 
entering into overall efficiency calcu- 
lations. 

9. Temperature Test is made to de- 
termine the rise in temperature of 
specified parts of the machine as a 
result of its carrying its rated load or 
loads. 

Temperatures may be measured by 
means of mercury or alcohol thermom- 
eters, resistance detectors, thermo- 
couples, or by the increase in resist- 
ance of current carrying winding. The 
method used shall be as specified or 
implied in temperature guarantees in 
any case. 

Thermometers must be free from 
breaks in the liquid column; posi- 
tioned with the bulbs at a lower level 
than the stems. Bulbs should be cov- 
ered with putty, cotton, waste or felt 
pads. 

Before the heat run is started, 
thermometers should be placed on 
these stationary parts: Main and com- 
mutating coils, connector straps, and 
bearings. Thermometers should be 
placed on one main and one com- 
mutating field coil on each side of the 
machine. Three thermometers should 
be placed on each coil, one on the 
front side, one on the back, and one be- 
tween poles as far in as accessible. 
Thermometers which record the 
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A discussion of six additional operational efficiency tests includ- 
ing determination of stray power losses. 


By J. H. Hosmer 


Electrical Engineer 
Allis-Chalmers Mfg. Co., 
Norwood, Ohio 


ambient air temperature should be 
placed in accordance with A.I.E.E. 
standards. The machine being tested 
should be protected from air drafts 
from adjacent machines which might 
cause an indeterminate effect on the 
apparent ambient temperature. 

Immediately on shutdown, thermom- 
eters should be placed on the following 
parts: Three on the commutator at 
each side, one at the outer end, oue at 
the center, and one at the inner end: 
four should be placed on the armature 
core on the tooth tops on the armature 
conductors where they issue from the 
slots; four again should be placed on 
the conductors in the end winding if 
and where they are not covered by 
binding bands; four should be similarly 
placed in the binding bands. 

Where size and accessibility in ma- 
chines make it inconvenient, the num- 
ber of thermometers may be reduced. 

Precautions should be taken to 
shorten the stopping period, as for 
example, by maintaining the arma- 
ture current. It is recommended that 
means be used to limit the stopping 
period to a value not exceeding that 
specified for the given rating, as 
follows: 


Up to and including 50 kw...1 minute 


Above 50 kw and including 200 
eee eee 2 minutes 
| re 3 minutes 
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Readings on all thermometers 
should be taken as long as the read- 
ings increase in value. The highest 
reading of any thermometer on any 
one part should be considered the 
temperature of that part. 

10. Hot resistance test values of 
various circuits, such as series ftelds, 
armatures, and shunt fields may be 
found from the measurement of the 
cold resistance by the following 
method. A temperature coefficient of 
0.38 percent, per degree centigrade 
for an initial room temperature of 
25°C, may be assumed for the copper 
conductors. First, assuming a rise 
of 25°C., the increase in the resistance 
is approximately (.0038 x 25) 100 = 
9.5 percent. By increasing the cold 
resistance 9.5 percent or by multiply- 
ing the cold resistance by 1.095 the 
hot resistance is determined. 

If an increase in temperature of 
40°C. is assumed, the increase in re- 
sistance is (.0038 x 40) 100 = 15 
percent. Then by increasing the cold 
resistance by 15 percent or by multi- 
plying the cold resistance by 1.15 the 
hot resistance is determined. 

The hot resistance of any part of 
a machine, multiplied by the square 
of the current passing through that 
particular part gives the 17R losses 
in that part of the machine. This 
measurement is also used for record 
purposes. 

Hot resistance measurements are 
usually taken on the test floor by the 
same method as the cold resistance, 
except the machine has been put 
through the heat run when hot re- 
sistance measurements are made. 















11. High potential test. On com- 
pletion of heat run, and after com- 
pletion of all other tests previously 
mentioned, the insulation puncture 
test is made by applying alternating 
current to the terminals of the ma- 
chine at double normal voltage plus 
1,000. If the insulation stands up 
under this potential test, the machine 
is passed. If the insulation breaks 
down, the machine is returned for 
new insulation replacement. 


12. Special tests: Telephone inter- 
ference factor. This factor is an arbi- 
trary weighted number which indi- 
cates the tendency of all harmonics 
or ripples in d-c voltage to cause in- 
terference in a telephone line “exposed 
to” or “coupled” electrostatically or 
electromagnetically with a d-c feeder 
or network. 

These troublesome harmonics are 
measured at the terminals of the ma- 
chine while it is operating at no load, 
with full voltage applied. A tuned 
network designed for an arbitrarily 
weighted response to the various har- 
monics is connected across the ter- 
minals of the machine. The total 
current passed by the network is 
measured and expressed in micro- 
amperes per volt of terminal pressure. 
This number (microamperes and ter- 
minal volts) is the telephone inter- 
ference factor (TIF). 

This determination should be per- 
formed only by those who are 
especially qualified and are in pos- 
session of the harmonic detector. 

13. Test for shaft currents is made 
to determine if a current is flowing 
between the shaft and bearing due to 
stray fields. 

The procedure is to operate the 
machine at normal speed, voltage, and 
load. Hold a short piece (two feet 
or less) of heavy copper wire (No. 8 
or larger) with one end against the 
bearing housing. Allow the other 
end to rub against the rotating shaft. 
The presence of sparks at this sliding 
contact may be taken as evidence that 
there is a current flowing between 
the shaft and bearing. 


Determining Stray Power Losses in 
D-C Machines 


14, Stray power losses include: 
(1) iron losses due to flux distortion; 
(2) eddy current losses in conductors 
due to transverse fluxes occasioned 
by the load currents; (3) eddy cur- 
rent losses in conductors due to tooth 
saturation resulting from distortion of 
the main flux; (4) tooth frequency 
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Connection for Stray Power Curve 


FIG. 2—Diagram shows instruments needed to measure and compute 
stray power losses on a shunt wound machine. I: is current applied to 
shunt field through rheostat “r” with values adjusted to meet curve 
values in Fig. 3. Is is armature current as adjusted by rheostat Rc. 
E: is voltage drop across armature; E: that across interpole. S records 
speed as indicated on stray power curve ordinates. Instrument readings 
are substituted in formulae outlined to plot curves in Fig. 3. 





losses due to flux distortion under 
load; and (5) short circuit losses of 
commutation. 


For calculating the conventional 
efficiencies of D-C generators and mo- 
tors, stray power losses are taken as 
one percent of the output. (present 
A.S.A. Standard). 


To measure stray power of a ma- 
chine, whether it be a motor or a 
generator, it should be run as a motor 
without load. The field and field 
rheostat is connected in series across 
the line. The armature also is con- 
nected across the line. Field current 
I is adjusted to provide rated speed 
at no load. 

The total power input to the ma- 
chine is then: 


W = EX (I; + Ia) 


W = Power in watts 
E = Terminal Voltage 
I; = Field Current (amps.) 
I, = Armature Current (amps.) 
Total power input W is distributed 
as follows: Part is consumed in sup- 
plying the field losses and the arma- 
ture plus interpole I,’?R, loss. The 
remainder supplies stray power loss. 
Therefore: 
Eala + Eyly = Ely + 12Ra + SP 


SP = Stray power 
= (Bala + Eyl;) — (Els + I.*Ro) 


where: 


The stray power is equal -to the 
total input to the machine minus the 
field and armature loss in watts. 

For example: Consider a_ shunt 
generator running light as a motor 
at 1,000 rpm., taking 28 amperes from 
a 250-volt bus. The field current is 
2 amperes and the armature plus in- 
terpole resistance is 0.06 ohms. 

Stray power loss of the machine 
at this particular value of flux and 
speed is computed as follows: 


Using the above formula: 
SP = (Ea, + E,l;) — 
(EI; + In*Ra) 


where: I, = 28 — 2 (field amps.) = 


_ 26 amps. 
SP,= (250 X 26 + 250 X 2) — 
(250 X 2 + 267 x 0.06) 
-__ — (500 + 


.56) 
= 7000 — 540.56 = 6,459.44 
watts 
Stray power is a function of flux 
and speed only. It does not change 
unless either the flux or speed, or 
both change. In a motor-generator 
set the motor supplies the stray power 
loss, mechanically, and the generator. 
supplies the electrical losses. 
Assume that the above generator 
is delivering 50 amps. at 250 volts 
and 1,000 rpm. The field current is 
3 amperes. It is desired to determine 
the stray power loss under these 
conditions. 
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0 200 400 600 800 1000 1,200 
Stray Power Curve, p.m. 


FIG. 3—Stray power curves represent 
relative changes in speed at time of 
change in field currents; also change 
in stray power losses throughout entire 
speed range at various field current 
values. Curves above designed for a 
1200 rpm. machine for use on either 
motor or generator. Procedure is iden- 
tical throughout speed ranges of all 
sizes of D.C. machines. 








If the full load e.m.f. and speed 
(s) be duplicated when machine is 
running light, the stray power will be 
the same as under full load condition, 
except for indeterminable losses which 
have been assigned by A.S.A. Stand- 
ards as 1 percent of the output. 

When the machine is running light 
as a motor the stray power is meas- 
ured as follows: 

First consider the machine loaded, and the 
induced e.m.f. equal to: 

E = 250 + (53 X 0.06) + 2-volt 
drop for brushes 
= 250 + 3.18 + 2 
= 255.18 volts 
s = 1000 rpm. 
SP = 1115 watts 
Total Loss = 3,558 watts 

Then: 

output 


output -+ losses 
i 250 < 50 
(250 X 50) + 3558 
- 12,500 
16,058 — 
77.8 percent 
Stray power curves at different field 
currents. The stray power of a d-c 
machine over considerable ranges of 
output is sometimes desired so that 
sufficient data can be had for obtain- 
ing stray power under various 
operating conditions. 
Stray power is a function of two 
variables, namely flux and speed; 
therefore, a single curve does not 





Efficiency = 
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represent a true picture under all 
conditions. Either the flux, or the 
speed, is held constant, and the other 
is varied when plotting a curve. It 
is convenient to hold the field flux 
constant and vary the speed by vary- 
ing armature current I, by use of 
the rheostat R, (See Fig. 2). 

In the stray power test, the field 
current is held at a definite value and 
the speed is varied over the working 
range of the machine, after which the 
field current is again set at a new 
value and the test repeated. Three 
or four values of field currents are 
used, ranging from the minimum 
value of field current I; over which 
the machine can be worked, to the 
intermediate and maximum values. 

By this procedure, curves similar 
to those shown in Figure 3 are 
obtained. 

The curve in Figure 3 represents 
stray power curves taken on a 10 kw., 
250-volt shunt wound generator run 
at light load as a motor and using 
the method just described. The rated 
current of the generator is 


10 kw. 
250 volts 


= 40 amperes, and the armature plus 
interpole resistance is 0.183 ohms. 
In determining the efficiency of the 
above machine, as a generator at 
half load, and at full load, the voltage 
is kept constant at 250 volts in each 
case. The value of the field currents 
are 1.5 and 1.8 amperes, and the speed 
is constant at 1,000 rpm. Proceed 
as follows for half load computations: 


Let I = = = 20 amps. 


9 2 
I, = 20.0 + 1.5 = 21.5 amps. 
I?Ra = (21.5) X 70.183 = 84.5 watts. 
EI; = 250 X 1.5 = 375 watts. 


In Figure 3 on the 1,000 rpm ordi- 
nate, one-third the distance between 
curve I and II is equal to 14 amperes 
and the stray power for this load is 
230 watts, as indicated by the letter 
X on the abscissa 230 of the curve. 


The efficiency at half load is: 





Efficiency — 
250 X< 20 
(250 X 20) + 84.5 + 375 + 230 + 50 
(indeterminable) 
= 5739.5 = 87.2 percent 


For full load: J = 40 amps. 
I, = 40 + 1.8 = 41.8 amps. 
I?,Rq = (41.8)?,X 0.183 = 320 
watts. 
Ely = 250 X 1.8 = 450 watts. 


In Figure 3 on the 1,000 rpm ordi- 


nate line, one-third the distance be- 
tween curve II and curve III is equal 
to 1.8 amperes, and the stray power 
is 330 watts, as indicated by the 
abscissa on the 330 line. The effi- 
ciency at full load is: 


Efficiency = 
250 x 40 ‘ 
(250 X 40) + 1,200 + 450 + 330 + 100 
(indeterminable losses) 


et = 89.3 percent. 

To make adjustments of E and S, 
the generator is run as a motor con- 
nected as in Figure 2 with armature 
voltage E, adjusted to 223.42, for 
instance, and with the ammeter con- 
nected directly in the armature cir- 
cuit and a voltmeter connected across 
the armature terminals. The variable 
voltage is adjusted so that E,, arma- 
ture voltage = 223.42. Of course, 
the small armature drop under this 
condition is negligible. The field 
rheostat is then adjusted to provide 
a speed of 1,000 rpm. The machine 
has now reached the same speed level, 
and both the speed and flux are of 
the same value as they were under 
the given load. Therefore, the stray 
power is the same in the two cases, 
and is equal to E,I, - I,’R,. 

Assume that in Figure 2 the cur- 
rent and voltage values are: I, = 5 
amperes and E, = 223.42 volts, neg- 
lecting the small drop in armature 
(5°x 0.06). The stray power, S.P.= 
E,I, — I?,R, = 223.42 x5 — (5)? x 
0.06 = 1117.1 — 1.5 = 1115.6 watts. 

To determine the efficiency of the 
generator, proceed as follows: 

Output under load was 250 x 50 = 
12,500 watts. 

PR. = (50x 3) 2x 046 = 16 
watts. 

Brush I’R = 53 x 2 = 106 watts. 

El, = 250 x 3. = 750 watts. 

One percent load loss = (50 x 250) 
x 01 = 125 watts. 








Efficiency = ane 
x 


(250 X 50) + 169 + 106 + 750 + 125 

_ 12,500 _ 

~ 14,765.6 | 
84.7 percent approximately. 








These procedures for efficiency tests 
are comparable on both large and small 
machines. 

The step-by-step method as out- 
lined in these articles simplifies the 
procedure; eliminates complications 
that might arise and provides a true 
story of the capability of the machine 
under question. 
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QUESTIONS from readers on problems of industrial equipment, installation, 
maintenance and repair. Answered by electrical maintenance engineers and 


industrial electrical contractors out of their experience. 


For every ques. 


tion and every answer published we pay $5.00. 


Reader’s Quiz 





Converting 
A Motor 


UESTION 269—TI would like to 

O know how you can take a 25 
cycle fan and use it on a 60 cycle 
installation? We have a 25 cycle 
fan which we have taken out of 
a building which had 25 cycle 
current. I would like to know if 
we can use it in a building with 
60 cycle current? We have tried 
the fan. It runs very slowly. Can 
anything be done to make it run 
at a normal speed?—I.F. 


A TO QUESTION 269—There 
@ are three methods of convert- 
ing a 25 cycle motor for use on 60 cycle 
circuits. The simplest is to operate the 
25 cycle motor at double its 25 cycle 
rating on 60 cycle. Thus, operate a 110 
volt 25 cycle motor at 220 volts 60 
cycle. This may, however, be imprac- 
tical as the motor will operate at twice 
its rated speed and horsepower. In case 
of a small or any size fan this is or may 
be dangerous due to increase of the 
peripheral speed of the fan blade, also 
the rotor, causing either to fly apart. 
The conversion by reconnection will 
produce the same results so if the first 
method is discarded due to the results, 
so must the thought of reconnecting 
the internal winding. The only prac- 
tical method of change, where approxi- 
mately the same speed is to be main- 
tained, is by rewinding. This is done 
by producing twice as many poles for 
60 cycle operation. This is usually done 
in the following manner: rewind the 
new coils for one-half the original coil 
span, the next larger size of wire being 
used and with 84 percent of the orig- 
inal turns. The internal winding con- 
nection method remains unchanged. 
This will produce a slight increase in 
power and speed, but not to the range 
of impracticability—L.R.D. 


A TO QUESTION 269—It is 
@ quite possible that this 25 cycle 
motor can be rewound or reconnected 
for operation on 60 cycles. Send the 
identification marks appearing on the 
motor nameplate, such as serial num- 
ber, model number, and full motor rat- 
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ing, to the motor manufacturer and 
they should be able to state just what 
is required to be done. It would be 
well to check the cost of rewinding 
against the cost of a new 60 cycle motor 
because a 60 cycle machine of same hp. 
rating and approximately same speed 
may be found to cost only a third or a 
quarter as much as a comparable 25 
cycle machine. Assuming the 25 cycle 
machine is 2 pole, 1500 rpm., the near- 
est 60 cycle speed will be either 4 pole, 
1800 rpm or 6 pole, 1200 rpm. Whether 
or not the slot combination of this par- 
ticular motor will permit changing to a 
different number of poles can only be 
determined by checking the winding 
diagram. 

Physically, a 25 cycle motor will be 
found to be much larger than the cor- 
responding 60 cycle machine of same 
hp. and the nearest possible speed. This 
accounts in large degree for the higher 
cost of the 25 cycle machine. 

The reason the present motor runs 
slowly on 60 cycle is doubtless because 
the torque it can develop on 60 cycles 
is only (25/60)? or 17 percent of the 
original 25 cycle torque. The torque 
of a motor varies inversely as the 
change in frequency. A fan load builds 
up pretty fast as the speed increases so 
that as the motor comes up to speed a 
place is found where it can’t accelerate 
any further. If the fan was discon- 
nected the motor would probably run 
up to 60/25 or 2.4 times its original 25 
cycle speed because the synchronous 
speed of a 2-pole, 60 cycle motor is 
3600 rpm. and the synchronous speed 
of a 2-pole, 25 cycle motor is 1500 rpm. 
—R.F.E. 


Generator 


UESTION 270—How can I 
O change a 12 volt Dodge genera- 
tor to run on 110 volt a-c? 
Kindly show diagrams.—E.P.R. 


A TO QUESTION 270—This is 
@ a very serviceable 110 volt a-c 
60 cycle 4 hp. synchronous motor which 
we built from a Dodge generator and 
including a “squirrel cage”. The pur- 
pose of the squirrel cage is to smooth 


out the somewhat uneven operation, or 
vibration called “hunting action”. By 
eliminating this hunting action as far 
as possible, the life of the motor will be 
lengthened and its power increased. 

To help you construct this motor: 
here are diagrams of the squirrel cage, 
pole shoes, armature windings & wir- 
ing diagrams, 

The squirrel cage should be con- 
structed as shown, of heavy solid cop- 
per firmly soldered at all joints. Of 
course it has to be of the right length 
to fit inside the endbells. 

The pole shoes should be drilled 
+% inch as shown, to take a No. 6 round 
copper wire, you can use regular No. 
6 D.C.C. and remove the cotton cover- 
ing.. The pole shoes can best be drilled 
by placing them in the frame, securing 
it, then drill very carefully to prevent 
the drill from leading. The cage can- 
not be installed in the frame as you 
know, until the field coils are in place. 

Field coils—the series or heavy 
winding is put on first, and consists of 
50 turns of No. 15 heavy Formvar 
wire. Shunt winding has 350 turns of 
No. 21 Formvar wire, wound in the 
same direction as the series coils, but 
cross the leads of two of them, to re- 
verse the flow of current in alternate 
coils. 

Armature winding—first you put on 
the d-c winding which is a wave type 
winding consisting of 6 turns of No. 17 
heavy Formvar wire per coil. Each 
coil is wound as shown in detailed dia- 
gram, and each coil follows a similar 
course to that of the first. Next put on 
the a-c winding consisting of 12 turns 
of No. 16 heavy Formvar wire. The 
start and finish leads of this winding 
protrude from the end of the armature 
opposite the commutator. Following 
diagram closely, you will note that the 
direction of the winding is reversed 
after six coils are completed each time. 

Next you will have to make or get a 
collector ring and one brush holder, to 
carry the current from the a-c winding 
outside the frame. Place the collector 
unit permanently as close as possible 
to the winding. The other side of the 
winding is grounded to the rotor. The 
only change in the brush rigging is the 
removal of the regulating or moving 
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TO PIPE WRENCH 
TROUBLES 


RiFaIb guarantee means no 


wrench housing repair cost—at all—ever! 


@ RIcaID’s unconditional guarantee protects you 
forever from wrench housing expense and bother. 
And that’s not all. The powerful I-beam handle, 
instant action non-slip jaws, handy pipe scale on 
hookjaw and free spinning adjusting nut all make 
for faster, easier work ... saving both effort and 
time. Millions of enthusiastic users specify RIEFAID 
wrenches. You’ll prefer them, too. Sizes from 6” 
to 60” available at your Supply House. 






Handy end wrench for pipe 
in coils or on flat surfaces. 


ds cmt 


If this Housing ever 
Breaks or Distorts we 
will replace it Free 


THE RIDGE TOOL CO 
ELYRIA, O. 
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PIPE THREADS 


IN RECORD TIME 





Fel Ls No. 65 is ready to 


thread 1 to 2’ pipe in a mere 10 seconds! 


@ Here’s a rugged pipe threader that’s really fast 
and easy to work. Sets to size in 10 seconds to thread 
1,” 114," 1Y4" or 2" pipe. Workholder sets instantly 
—only one screw to tighten, no bushings. RIZFAID 
No. 65R is self-contained — no dies to haul around 
or lose; one set of tool-steel chaser dies gives you 
accurate threads on any kind of pipe or conduit 
... with surprisingly little effort. Every No. 65R 
is factory-tested. Buy from your Supply House. 











Stands on its 
own feet ready 
for instant use. 
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USE BRIEGEL 


ALL-STEEL 


INDENTER-TYPE 
FITTINGS! 


Cross Section 
Showing 
indentations. 


Select the best, insist on Briegel Qa 

All Steel Fittings, the only approved lay 
indenter type connectors and coup- 
lings for thin wall conduit tubing. 

You will not only find that Briegel 
‘Indenfer Fittings are easier and 
faster to use, but also make neater, & 
stronger connections. Two Easy 

Squeezes and they’re set. Start using 
Briegel Fittings today. Have more @ 
satisfied customers— more profits 

from each job. 


DISTRIBUTED BY 
The M. B. Austin Co., Northbrook, Ill.; Clayton Mark 
& Co., Evanston, Ill.; Clifton Conduit Co., Jersey 
City, N. J.; General Electric Co., Bridgeport, Conn.; 
The Steelduct Co., Youngstown, Ohio; Enameled 
Metals, Pittsburgh, Penn.; National Enameling & oO 
Mfg. Co., Pittsburgh; Penn.; Canadian General 
Electric Company, Ltd. 


All B-M Fittings Carry the Underwriters 
Seal of Approval and Canadian Standards 
Ass'n Approval No. 8275. e 


ERe FASTE® 


(BM) BRIEGEL METHOD TOOL CO. 


we GALVA, ILLINOIS 








End View of Pole Shoe 










Pole shoes hold Dril/ 
the cage bars S hoks ‘Ye in, 


in drilled holes 


The Squirrel Cage Use No.6 
How cage would 

look if assernbled 
outside 


VY \fach group 

. of bars passes 
The single -” through holes 
bars pass” arilled in 
between pole shoes one pole shoe 


Neutra!.. Line Brush--- Collector 
a, Ting 
Start \ Run 
DPDI- Ground Ss. Barkelite 















































switch to frame \ Ss, disk 
% ‘\ 
& Rus, Flange 
3 = SPST. Shunt o 
| lCommiutator| Series 
1 2 3 4 Field coils 
Crossed Crossed 


To operate, close top switch in start position. When 
proper speed is reached throw to run, closing bottom 
switch a split second ahead of top switch 


A-c distributed winding 
to be laid over d-c winding 
Start of winding 


Finish of winding 
to collector ring} 
. él 





Change direction of winding at end of 
6th coil each time 


D-C Winding—Wave Type” 


612345676 910N Fo. 








Cormmutator bars 
There are two connections to each bar riser 


brush. Only stationary brushes are 
used. 

I have illustrated the wiring dia- 
gram very clearly. The D.P.D.T. 
switch is to control the a-c input, 
S.P.S.T. switch is to place the shunt 
winding of the armature in the circuit. 
Comnect ground wire to frame. 

In operation, allow the motor to at- 
tain its full speed before making the 
changeover to the run position, as it 
will not pick up speed after the change 
is made, but will tend to stop if it is 
turning over too slowly. If the rpm. is 
more than 1800 at the time of change- 
over, the motor will drop back to 1800 
rpm. and attain that speed. 

Approximately 25 volts d-c may be 
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Sy 
Keck f ALES come more easily with BullDog 
We: Ventilated ‘“Lo-X’? BUStribution 
SPT \\ DUCT. A product with so many good 


points is bound to be a world-beater. 
What’s more, superior performance 
sells “Lo-X” again and again, long 
after installation. 


Power really toes the line when it 
flows through BullDog BUStribution 
DUCT. Here’s a system that’s rugged 
and right! 


eee 





Selling features 


. BullDog Ventilated “Lo-X” BUStri- 
bution DUCT is designed for large 
feeder runs transmitting currents up 
to 4000 amperes at 600 volts or less. 
It is entirely prefabricated for quick 
assembly and installation, as well as 

100% salvable. 


There’s no ‘unknown factor’ about 
“Lo-X”, either. Standardization of 
parts and pretesting mean positive 
knowledge of performance . . . long 
before installation. Estimates can be 
made accurately in jig-time! 


DETROIT 32, MICHIGAN 


Section of BullDog ‘‘Lo-X’’ Feeder BUS- 
tribution DUCT, showing the ventilated 
nature of the insulated bus bars mounted 
in meshed duct. 








HEADQUARTERS FOR 





ELECTRICAL 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . MARCH, 1948 





Ventilation of BullDog “Lo-X” BUStri- 
bution DUCT means less temperature 
rise, giving increased current-carrying 
capacity. Conductors are arranged in 
“paired phases” with silvered copper 
bus bars close to each other. Means 
neutralization of magnetic fields and 
less voltage drop. 


Repeat business 


Repeat orders come only from satisfied 
customers. Maintain a good reputation 
by recommending the product you 
believe best for the job to be done. 


Know the product. It’s easier to sell 
that way. Acquaint yourself with the 
fine selling points of such items in the 
BullDog line as “Lo-X” BUStribution 
DUCT ... and watch sales come easier! 


A BullDog advertisement similar to 
this one is telling the story of venti- 
lated “Lo-X” BUStribution DUCT to 
316,931 potential clients. Written to 
tell the consumer the advantages of 
“Lo-X”, it will appear in 11 leading 
trade magazines which reach the desks 
of your prospects. 


BULLDOG ELECTRIC PRODUCTS COMPANY 
FIELD OFFICES IN ALL PRINCIPAL CITIES 
IN CANADA: BULLDOG ELECTRIC PRODUCTS OF CANADA, LTD., TORONTO 
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CAPACITORS 


TYPE MSG 
AC Motor Starting Capacitor 


The new foolproof Type MSG 
capacitor — with original 
equipment terminal spacing— 
is easy to install—no chance 
for error. The MSG is small 
and compact—lIt Fits! 


ERFORMANCE 
PERFORMANCE 
RFORMANCE 


LORY 





TYPE P—AC Motor Starting Capacitor 


The plastic case prevents moisture ab- 
sorption and lengthens operating life. An 
excellent replacement for aluminum case 
capacitors with cardboard sleeves. For 
original equipment use, or if bracket as 
well as capacitor needs re- 
placement, a splash-proof 
plastic end cap and easy- 
to-install “snap-on” mount- 
ing bracket are available. 


e 


FOR GREATER EFFICIENCY and RUGGED SERVICE 
... USE MALLORY 
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Distributed by 


INSULATION AND WIRES INCORPORATED 


ATLANTA 3, GA DETROIT 2, MICH LOS ANGELES 21, CALIF 


BOSTON 20, MASS HOUSTON 3, TEX NEW YORK 7, NEW YORK 


ST. LOUIS 3, MO 


SITTLER COMPANY 
CHICAGO 7, iLL 


SAN FRANCISCO 3, CALIF 


H. A. HOLDEN, Inc. 


MINNEAPOLIS 3. MINN 














obtained from the two commutator 
brushes while the motor is operating in 
the run position. A D.P.D.T. switch 
must be connected across the two 
brushes to provide a definite discon. 
nection at any other time. The d-c 
may be used to charge batteries or light 
lamps of the proper voltage. About 
250 watts are available. 

A certain amount of adjusting and 
experimentation will probably be found 
necessary to achieve the best result 
from this motor. Run it as a series 
motor to check the direction of rota- 
tion. 

When you have this motor working 
properly, the accuracy of its speed, and 
its great versatility will be found a fine 
reward for the painstaking care and 
effort you have spent in its reconstruc- 
tion. —R.D.R. 


A TO QUESTION 270—It is 
@ not recommended that an auto 
generator or any d-c apparatus be re- 
vamped for a-c operation. In this case, 
the magnetic circuit is solid iron, 
therefore not suitable for an alternating 
flux, the induced eddy currents would 
be excessive and cause the iron to heat 
to such an extent that ordinary insula- 
tion could not be used. 

The end brackets would have to be 
drilled to: provide extra ventilation and 
the brushes relocated to satisfy the new 
condition. The cost of rebuilding the 
generator plus the cost of energy to 
supply the copper and iron losses would 
be prohibitive compared to the cost of 
a new motor of the same rating. 

Since it is impractical to rebuild the 


| generator for a-c operation, it is sufh- 
| cient to say that it would run ineff- 


ciently reconnected as a series, repul- 
sion or induction motor. If operated as 
an induction motor, the armature can 
be used as is, but it will be necessary 
to short circuit the commutator; this 
can be done by wrapping it with sev- 
eral turns of un-insulated No. 18 mag- 
net wire, the copper band is soldered 
to the commutator to secure good elec- 
trical contact.—T.B.B. - 


Carrying Capacity of 
Graphite Brush 


UESTION 271—What would 

O the maximum current per square 
inch be for a copper graphite 
brush? Out of what mixture in 
percentages of copper and 
graphite would one get the best 
results in commutation and max- 
imum current per square inch? 
E.J.K. 


A TO QUESTION 271—The 


@ carrying capacity of a copper 
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IWI SAVES YOU 
TIME, TROUBLE 
AND MONEY 


One order—one ship- 
ment—one delivery 
means you get what 
you want faster and 
you get it right. Yo 
always win with 


IWI SERVICE 
* 


A ‘‘MUST”’ FOR 
EVERY 
REPAIR SHOP! 
IWI’s BLUE CATALOG 


It's NEW — completely 
revised to make it eas- 
ier for you to find what 
you want when you 
need it, and easier to 
order. 


IT’S FREE — 
WRITE TODAY! 


More than 15 years experience 
helping repair shops do a better, 


more profitable job. 














. . » YOUR single source 
for ALL motor repair ma- 
terials, tools, equipment 





MANNING INSULATING PAPERS 
— Theyre “Tough! 


MANNING No. 300 gives you the best in insulating papers—100% rag con- 
tent—top dielectric strength—better heat—aging qualities—protection against 
shorts or grounds—maximum varnish absorption—always uniform in thickness. 


MANNING 300 PAPERS are tough to tear and give you the most for 
your money. You won’t have to do your work over and waste your profits if 
you use MANNING INSULATING PAPERS. 

All convenient sheet sizes and weights are carried in stock. Send for samples 
and prices. 


DIEFLEX TUBING AND SLEEVING 
—ts Zuatity Protects You! 


DIEFLEX VARNISHED TUBING and SATURATED SLEEVING helps 
you do the job vight the first time—insures you against failures and the extra 
cost of doing the job over. 

DIEFLEX TUBING and SLEEVING gives you all these benefits—mois- 
ture, oil and acid proof—extra flexible for easy handling—smooth bore inside 
—wires won’t snag—smooth outside—won’t fray or crack—stays round, will 
not flatten—stands up under extreme temperatures and ordinary baking—has 
high dielectric strength—meets or beats ASTM Standards. 

Protect your labor and profits with DIEFLEX TUBING and SLEEVING! 
Ask For Free Sample Set. 


"WEDGIE WOOD SLOT WEDGES 
— 44t Your Sewiee, Now! 


‘“‘Wedgie” Armature Slot Wedges are better because they are made better. 
Wedgies are low in price—reduce waste—are extra strong—are accurate in 
dimensions—slide quickly and easily into place—and come in every standard 
size and shape you need. They’re precision made from well-seasoned straight 
grained hard maple stock—processed in paraffin to prevent splintering—helps 
reduce waste. 

A special sample card, to hang over your bench, showing actual samples 
of Wedgies will make your ordering faster and easier. Write for yours today — 
It’s FREE! 


INSULATION AND WIRES INCORPORATED 


Offices and Warehouses in: i 





TUBING ond SLEEVING 


ST. LOUIS 3, MO. © ATLANTA, GA. e DETROIT 2, MICH. e LOS ANGELES 21, CALIF. 
NEW YORK 7, N. Y. e BOSTON 20, MASS. e HOUSTON 3, TEXAS @ SAN FRANCISCO 3, CALIF. 
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Knows where to go 





to get High Quality 
Wagner Parts 

for High Quality 
Wagner Motors 


They are available at any of the 
325 PARTS DISTRIBUTORS or 
AUTHORIZED SERVICE STATIONS 


Displaying ae Signs: 








“a oT i 
Aare twuliiys eS oo 


Repair Parts 








it takes genuine Wagner assembly-line motor parts to retain the high 
quality of Wagner motors. 





Dependable switches for split-phase and 
capacitor motors. 





Reliable brush-holder 
assemblies. 


Steel-reinforced 
commutators. 





Wace 
MOTOR REPAIR PARTS 


Correct grade brushes 
which assure satisfactory 
performance. 


Full-finished bi- 
metal bearings 
ready to install. 
May be had un- 
bored for under- 
sized shafts. 


Hoh jor V9 
CATALOG MU-40O.... 


Every repair shop needs one. It helps you 
determine the catalog number and price of 
Wagner motor parts. 
















Warsac Wectris Craporanen 
O10 iparcath teenaws, eee Coin Ws OK 


Pure wool wicks 
that actually fil- 
ter the oil. 































6413 PLYMOUTH AVENUE 
ST. LOUIS 14, MO., U.S.A. 








ELECTRICAL AND AUTOMOTIVE PRODUCTS 





graphite brush is the maximum load 
current per square inch. It can carry 
continuously without overheating yn. 
der normal operating conditions, This 
value may be as much as 50 percent 
higher in applications of intermittent 
operation, on slip ring machines, and 
on machines having very good com. 
mutation. The carrying capacity is de- 
termined not only by the load current, 
but also by the currents present as a 
result of commutator segment short- 
circuiting, contact friction, and contact 
resistance. The short-circuit current 
depends on the winding characteristics 
and the resistivity of the brush com- 
position. Contact friction depends on 
the character of the surfaces. While a 
smutty surface will generally cause 
higher friction, highly polished sur- 
faces of brush and slip ring may also 
cause a frictional drag as a result of 
the vacuum produced at the contact 
surface. Contact resistance depends on 
the nature of the surface formed be- 
tween the commutator or slip ring and 
the brush. This contact resistance and 
the voltage drop across it vary ap- 
preciably on commutators and slip 
rings. 

The higher the copper content of the 
copper graphite brush, the higher is its 
carrying capacity and frictional loss. 
While higher copper content lowers 
contact resistance and voltage drop 
for a given load current, the rate of 
contact resistance decrease is not in 
direct proportion to the percentage of 
copper increase. This is due to the 
copper oxide formed at the surface as 
a result of brush processing which may 
affect the specific resistance of a brush 
from 0.00000065 ohms per inch cube 
for pure copper to 600 times that value 
for pure graphite. 

The best results to be obtained in 
commutation and maximum current 
per square inch depends primarily on 
the operating voltage and speed of the 
machine. A low voltage drop obtained 
by a high copper content brush is de- 
sirable for a low voltage motor or high 
current plating generator, the slip ring 
side of a synchronous converter, or for 
axle grounding service. The higher 
the speed, the higher should the per- 
centage of graphite be to provide 
proper lubrication between the surfaces 
in sliding contact. On higher voltage 
machines, such as on a 125 volt motor 
or generator, a high copper content and 
low voltage drop brush would cause 
unnecessarily high short-circuit com- 
mutation currents and is therefore un- 
desirable.—R.G.C. 


A TO QUESTION 271—The 
e@ brushes which will give you 
best results will depend on motor cir- 
cuit conditions and maintenances. 
Some brushes contain up to 95 per- 
cent metal. The maximum current a 
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Thevres DIRTY WORK in STEEL MILLS 
.eebut it doesn't bother Wagner 7y<C/ Motors 


e 
Wagner Totally-Enclosed, Fan- 
Cooled Motors (Type CP) are 
built to “take it”... They are 
completely sealed against harm 
from dust, dirt, steel chips, abra- 
sives, acid fumes, or other de- 
structive matter that would 
quickly ruin an ordinary motor. 
That’s why steel mills, and other 
industrial plants throughout the 
world have thousands of these 
Wagner Protected Motors on the 


job, giving dependable service’ 


—doing big jobs—dirty jobs 
—without asking favors. 
You, too, can rely on Wagner 


Quality Motors for continuous, 

troublefree performance in your 

plant. Investigate Wagner—the 

complete line .. . built by engi- 

neers who know how to build 
motors that meet your require- 
ments. Nationwide service facili- 
ties are available to users of 
Wagner Motors. 

Call any of our twenty-nine 
branch offices, located in princi- 
pal cities and manned by trained 
field engineers, for advice on all 
of your motor problems. Bulletins 
on the complete line of Wagner 
Motors will be sent upon request. 


Wagner Electric Corporation 


. 6413 PLYMOUTH AVE., ST. LOUIS 14, MO., U. S. A. 






M48.7 








Pictured above is a Wagner 
totally-enclosed fan-cooled 
motor. Wagner makes a com- 
plete range of motors for every 


application. 








BRIDGE BRAKES » POWER AND DISTRIBUTION TRANSFORMERS ° 





* UNIT SUBSTATIONS 





MOTORS 


ELECTRICAL AND AUTOMOTIVE PRODUCTS 
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Avoid DELAY 


SLEEVE BEARINGS 







completely 
Over 250 ty, P e3 machined, ready 
for installation await you in every Johnson Bronze 
Warehouse. They are made right . . . they fit right . . . 
and they last longer. Write for our new catalogue 


TODAY. 
LOUNSON gm BRONZE 


SLEEVE BEARING 
490 $. MILL STREET NEW CASTLE, PA. 

















‘Ask these questions ! 


Before you buy or install Renewable Fuses 


1. “BARE-LINK” or TRICO “POWDER-PACKED”’? 
Which type will do the most for me? { 


2. IS LINK PROTECTED? 
TRICO renewal links are completely enclosed —no kinking . . . no 
twisting from shipping or handling. 


3. IS LINK SUPPORTED? 
» TRICO “‘Powder-Packing” supports the link—no sagging . . . no 
stretching. 
4. PROTECTION AGAINST ARC AND FLASH? 
“Powder-Packing” protects tube & metal parts—no cleaning . . . 
no scraping necessary. 


5. WHAT DEGREE OF TIME-LAG? 4 
TRICO “lag” is just right — not too much or too little. 


6. ARE EXPLOSIVE PRESSURES ABSORBED? 
“‘Powder-Packing’” prevents pressure build-up. Reduces fire and acci- 4 
dent hazards. , 


7. CAN HEAT DETERIORATE CASING? 9 


“'Powder-Packing” absorbs heat . . . protects casing. 


8. CAN 1! AFFORD NOT TO BUY TRICO? 
Check for yourself . . you'll find that only 
TRICO offers you ALL protection features — Even ( 
the links cannot be ‘’Doubled-Up” or interchanged 

You get EVERYTHING 


POPPI 


with inferior links . . 
when you specify TRICO. 
WRITE TODAY FOR FREE BOOKLET 
THE INSIDE STORY OF TRICO 
RENEWABLE FUSES 
24 pages of fuse facts . . . Quick reading and informative .. . 


profusely illustrated . . . Tells how you can get maximum returns 
from your fuse investment . . . WRITE FOR BOOKLET No. 206-A. 


<~Twe pe TRICO FUSE MFG. oie > USIENS 




















brush is made for is 150 amps. per sq 
in. Other brushes carry 30 amps, per 
sq. in. One manufacturer lists 53 
grades of brushes, and at the same 
time suggests care in the use of the 
brushes.—H.S. 


A TO QUESTION 271~Some 
e brush manufacturers have cop- 
per-graphite brushes rated as high as 
150 amp. per sq. in. However, these 
grades are designed for plating gen. 
eraters up to 12 volts and contain only 
about 34 per cent graphite. There are 
other grades for slip rings on heavily 
loaded synchronous comverters that 
have a rating up to 135 amp. per sq. in, 
These grades have 65 to 90 percent cop- 
per. There are too many variable 
factors to say that a given mixture wil] 
give the best results in both commu- 
tation and maximum current per square 
inch. I would suggest that E.J.K. con- 
sult one of the many brush manufac- 
turers and state the facts in his par- 
ticular problem.—E.K. 


Motors 
QO UESTION 272—I live in a 25 


cycle district and occasionally 
get 60 cycle, R. I. motors for re- 
pair. Some of these repulsion 
induction emotors have _ two 
brushes 90° apart and some have 
four brushes. Please explain if 
some of these have cross con- 
nectors or different type wind- 
ings and why. Also, what are 
the advantages and disadvan- 
tabes of these different arrange- 
ments ?—J.H.G. 


A TO QUESTION 272—First it 
e@ is presumed that the question 
refers to repulsion-induction motors 
literary and not to repulsion motors. 
The strictly R. I. motor type has two 
rotor windings, an ordinary induction 
rotor winding and a repulsion rotor 
winding connected to the commutator 
with short-circuited brushes. This is 
the two brush type with the brushes set 
90° apart. The R. I. motor with four 
brushes has the above mechanical 
characteristics with the addition of 
having the second set of brushes con- 
nected to. a compensating winding on 
the stator. The starting actions of 
these motors is that of a repulsion mo- 
tor. However, due to the lack of a 
short-circuiting device, both the re- 
pulsion and the induction windings re- 
main active, thus the motor when 
running functions as a combined in- 
duction and repulsion motor. The high 
starting torque makes this type of mo- 
tor very desirable when heavy starting 
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Lighter! 









The Axial Air-Gap Motor has 
hundreds of applications ... 









THE FAIRBANKS-MORSE 
Bia dir-Lap Motor! 


Here’s the industry’s newest electric motor, the most radical improvement in 
the design of standard rating 40-degree motors since their earliest days! 


The Axial Air-Gap Motor offers opportunities heretofore beyond reach of | 


, 
a 
» 

















REDUCERS 





those designers interested in conserving space, reducing headroom, cutting 
weight—and in improving the appearance of their product. 
Write for Bulletin 2760—it has the information you'll be wanting. 


Fairbanks, Morse & Co., Chicago 5, Iil. SHAPERS 







* Air-Gap dimension is measured parallel to the axis of the shaft. 
Horizontal and vertical mountings; also, pivot base mountings. 
Polyphase squirrel cage and capacitor start, single phase types. 


| FAIRBANKS-MORSE 


A name worth remembering 


DIESEL LOCOMOTIVES ¢ DIESEL ENGINES © STOKERS ¢ SCALES © MOTORS ¢ GENERATORS 
PUMPS @ RAILROAD MOTOR CARS and STANOPIPES © FARM EQUIPMENT ¢ MAGNETOS 
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Ask your Fairbanks-Morse 
Electrical Expert! 
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This is your party, too! 
Now we're five years old. We can look back with 
some pride on what we've accomplished in that 
time. We look with equal satisfaction on the 
work done by our customers. Without their 
initiative no new material could have been 
adapted to so many different uses in so short 
a time. Working together, we have built a 
new chemical business to serve all industry. 


A 
PLOT OF 
GROUND 


A NEW 
CHEMICAL 
INDUSTRY 


1943 —We started with a legacy of some 
silicone fluids, 2 electrical insulating resins, a 
valve lubricant and an ignition sealing compound. 
1948—We are now producing 60 different 
Dow Corning Silicone Products in the form of 
fluids and oils, greases and compounds, resins 
and varnishes and Silastic* all of which will do 
many things no other materials can do. 
1943—We had essentially one customer and 
his name was Uncle Sam. 
1948— Among our 7500 industrial customers 
cre concerns in almost every major industry. 
Recently, we entered the consumers’ market to 
bring silicones home to John Q. Public. 
1943—We started to build a plant and a 
main office in Midland, Michigan. 
1948—We have a large plant, now almost 
twice its original size, working full time to supply 
you with the silicone products you have come to 
depend upon. It's the first plant of its kind ever 
built. To pace our increasing productive capac- 
ity we now have branch offices in four major 
cities and two new ones about to be opened. 
In 1948 as in 1943, we look forward, with 
your help, to a future busy with new silicone 
products and to a plant several times the size 
of our present one. 

*TRADEMARK FOR DOW CORNING SILICONE RUBBER 
DOW CORNING CORPORATION 

MIDLAND, MICHIGAN 


New York ¢ Chicago ¢ Cleveland e« Los Angele: 
In Canada: Fiberglas Canada, Ltd., Toronto 








In England: Albright and Wilson, Ltd., Londo: 





loads are encountered. The advantage 
of the four brush type is its high power 
factor over a varied load range; it is 
also more able to handle sudden over- 
loads. Its disadvantage is in its original 
cost.—L.R.D. 


A TO QUESTION 272—The re- 
@ pulsion-induction motor has 
four brushes, two energy brushes and 
two compensating brushes. Perhaps 
you are getting this confused with the 
straight repulsion motor which has 
but two brushes. The straight repulsion 
motor has an armature like that of a 
direct-current machine. Short circuit- 
ing brushes provided 90° or 180° apart. 
A motor of this type has high starting 
torque with a very small starting cur- 
rent and rapidly decreasing torque with 
increasing speed. The power factor 
increases with increasing speed and 
near synchronous speed attains a value 
which is higher than usually obtained 
in straight induction motor. 

The repulsion-induction motor is like 
the straight repulsion motor except 
that in addition it has a compensating 
winding whose function is only to. im- 
prove the power factor of the current 
taken by the machine. In addition to 
the energy brushes, a second set of 
brushes called compensating brushes 
are connected in series with the com- 
pensating winding. It has a starting 
torque equal to about twe to three 
times full-load torque with approxi- 
mately twice full-load current. The 
maximum torque is from 3 to 34 full- 
load torque. A motor of this type has 
the disadvantage of having a commu- 
tator which carries part of the arma- 
ture current continuously. It can be 
used for variable-speed service, by the 
insertion of a rheostat in series with 
the energy brushes. 

You may also be confused with the 
repulsion-start induction motor, which 
starts as a repulsion but operates as an 
induction machine, after the centrifugal 
operated mechanism lifts the brushes 
from the commutator. In this motor all 
the brushes are connected together by 
the metal rocker arm which supports 
them. The stator has but one winding 
and there is no electrical connection 
between the stator and the rotor.— 
R.D.R. 


A TO QUESTION 272—There 
@ are various types of repulsion 
induction motors, but in general the 
one with two brushes is the simpler 
type and has the characteristics of a 
series motor, that is, its speed will de- 
crease with increasing load. The mo- 
tors (of various types) with four 
brushes have shunt characteristics, 
that is constant speed with varying 
load or may be provided with a means 
of controlling or varying the speed. 
—J.E.W. 





Can you ANSWER 
these QUESTIONS? 


QUESTION X12—A recent installa- 


tion of series lighting uses a type of 
constant current transformer with 


Insulating 
series trans. 


} ? : 
Supply A 
y vA 


Constant current “ 
aistribution circuit 














which I am unfamiliar. The diagram 
of the transformer is shown above, 
There are no moving parts. How does 
it work, on what theory ?—L.R.D. 


QUESTION YI2—I had an airfield 
lighting circuit that was grounded. 
There were 97 lights on the circuit with 
individual transformers for each light. 
Primary voltage 4160 with a secondary’ 
voltage of 140 volts at each socket. 
Output of each transformer has 50 
watts. 

In making tests I burned out two 
voltmeters set on the 600 volt scale. 
By putting a statiscope on the secon- 
dary leads, I would get a light indi- 
cating a primary leak, yet by plugging 
in the 50 watt 120 volt bulb it not only 
did not burn out but burned at its usual 
brilliancy. Several bulbs were used to 
make sure that it was not the bulbs. 

Why did two voltmeters burn out 
indicating in excess of 600 volts, a 
light show on a statiscope indicating 
primary voltage and yet an ordinary 
50 watt 120 volt bulb burn several 
hours without burning out ?—F.A.S. 


QUESTION Z212—We have a lot of 
lead acid type storage batteries in our 
plant used for emergency lighting, 
magnaflux, etc. Many times the ques- 
tion has arisen as to the kind of water 
used. One of the electrical mainte- 
nance foremen says that faucet water 
from the city system is as good and 
cheaper than distilled water, others 
say rain water caught in glass dishes 
should be used or use distilled water. 
My handbook says to use distilled or 
approved water. What is meant by 
approved water ? Have any readers had 
actual experience as to the difference in 
operation or service rendered by the 
use of water other than distilled ? What 
is the effect ?—R.D.R. 


PLEASE SEND IN 
YOUR ANSWERS BY APRIL 15 
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RVICE FOR ELECTRICAL 
_ SERVICEMEN [FROM PAGE 82] 





“for the motor. Another typical job 

"handled recently was a rewind job on 
a 600 rpm., 50 hp., d-c motor so that it 
could be used as a variable voltage 
generator to provide 1800 rpm., 35 to 
380 volt, 75 kw. capacity rating. 

Other work includes transformer re- 
‘winding, meter testing, a-c and d-c 
‘magnet coil repair, and variable volt- 
‘age switchboards. The largest voltage 
job ever handled, reports Sam Heller, 
was an 80,000 volt transformer, and the 

largest motor job was a 1500 hp. mo- 
tor which was rewound for different 
‘rating for the Chinese government. 
One recent job consisted of rewinding 
150 new starters. The original rating 
of these starters was 25 hp., automatic 
110 volt d-c, which was changed by 
rewinding to 220 and 440 volt, d-c rat- 
ing, which automatically changed the 
hp. rating on each starter upward. 

Work done for motor repair shops, 

_motor dealers and electrical contractors 
accounts for more than 95 percent of 
the company’s business. Many manu- 
facturers of products destined for ex- 
port, in which motors are a part of the 
complete product, also furnish rewind 
jobs for “change over” voltages and 
ratings on the motors. 

The Heller brothers consider care- 
fully any suggestions which might im- 
prove the efficiency of their plant, or 
lower production costs. The very na- 
ture of their business demands high 
efficiency and low production cost. The 
fact that they are able to do work for 
other repair shops at a cost lower than 
the repair shop can do its own work, 
bears testimony to the streamlined pro- 
duction methods and high standards 
used in the Consolidated plant. 











Back in the motor repair field after 
almost three years of service in Army 
Ordnance is H. S. Baugh, shop super- 
intendent of The Springfield. Electric 
Motor Co. Inc., Springfield, Ohio. 








FOR PERFECT OFFSETS 


MADE SWIFTLY, EASILY...A 


GREENLEE 


HYDRAULIC BENDER 


“Accuracy in offsetting is one of the 
big features we like in the GREENLEE 
Bender,” reports Perry Electric Com- 
pany of Hartford, Connecticut. 

“On a sixty-foot tunnel job with a 
series of complicated bends, for exam- 
ple, we saved a lot of time with our 
GREENLEE. Compared with old meth- 
ods of conduit bending and installa- 
tion, the work goes six times faster,”’ 
continues the report. 

Let a GREENLEE make valuable time 
and material savings for you, too. One 
man opetated to quickly produce 





GREENLEE 


ND RIGHT ON THE JOB 






smooth, accurate bends in pipe up to 
44", rigid and thin wall conduit, tub- 
ing, bus-bars. Compact, portable, 
easily set up. Eliminates need for many 
fittings and the work of installing 
them. And, most important, helps pro- 
duce jobs of fine appearance. 
Whatever your bending job, there’s 
a GREENLEE to do it. Get complete 
facts on GREENLEE Hydraulic and 
Hand Benders. Write 
Greenlee Tool Co., Divi- 
sion of Greenlee Bros. 
& Co., 1743 Columbia 
Avenue, Rockford, Ill. 









OTHER GREENLEE TIMESAVING TOOLS FOR ELECTRICAL WORK 


Hand Benders © Joist Borers °¢ 
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Cable Pullers « 


Radio Chassis Punches © Pipe Pushers 
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Synthite PG-4 Clear Coil being lowered into Vacuum Tank for Impregnation before Baking 


Baking Varnish for | Coil Held for 
High Temperature Submersive Activity 


* 
Resista n ce 5 gs a Af Resrarcu problem for the Standard Transformer Com- 
pany, Warren, Ohio, was to find an insulating varnish equal 
to this important job: 


Coils used in their high voltage transformers called 
for thorough impregnation to es them excellent 
resistance to oil and moisture and assure long service. 


Dolph’s Clear Baking Varnish (Synthite PG-4) proved equal 
to their requirements—gave them a plus in exceptionally high 
dielectric and good heat resistance. 


Synthite PG-4 Clear Baking Varnish also affords maximum 
resistance to acids and alkalies and can be uséd oni all types 
of electrical units, large and small. Cures in 4-8 hours at 
temperature of 275° F. Write for technical data folder on Syn- 
thite PG-4. John C. Dolph Co., 1056 Broad St., Newark, N. J. 


at nw dk CS. CV AM 1 SAWS ECLA VELA 
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increased surface for air cooling. 


Copper Sandwich 
Aids Motor Cooling 


A novel method: for cooling the 
stators of large totally-enclosed a-c 
motors has been developed at the West- 
inghouse Electric Corporation. The 
method is simple, but effective. It de- 
pends on the fact that copper conducts 
heat about ten times better than iron. 

Stator punchings are made of thin 
copper sheet exactly like the magnetic- 
iron punchings, except that they are 
about two inches longer at the back. 
These are spaced at intervals with the 
steel punchings giving, in effect, cir- 
cular fins projecting beyond the stator 
iron. These copper discs are in direct 
contact with the iron, where the heat 
is generated. They therefore conduct 
the heat efficiently to the back of the 
stator, where it can be removed by air 
recirculated by a fan on the rotor 
shaft. The copper laminations go into 
spaces previously occupied by slots to 
allow for passage of cooling air, hence 
the total length of the rotor is actu- 
ally reduced. 

This copper-fin cooling system is 
particularly applicable to large, totally- 
enclosed, fan-cooled motors where the 
ratio of exterior surface to volume of 
iron is small. In small motors the ratio 
of surface to volume is large, on the 
basis that the ratio of surface to volume 
of a sphere decreases as the diameter 
increases. 


Copper sheets which project beyond the stator are sandwiched in 
between magnetic iron punchings, to conduct heat away and provide 


' Motor Shops 


Combined Burnout 
Oven and Strip Table 


Milford J. Walcott, shop superin- 
tendent of Price Electric Company, 
Columbus, Ohio motor repair firm, 
likes to have good housekeeping prac- 
ticed in his shop. Burning out and 
stripping stators is one of the more 
unpleasant chores from the standpoint 
of fumes and debris. To clean up this 
phase of the repair routine, and to use 
manpower more efficiently, he designe 
a totally enclosed burnout oven; placed 
the stripping table in front of it under 
high intensity lighting. 

The oven is constructed of 1-inch 
angle iron frame to which is welded 
a sheet steel enclosure.’ Standing 24- 
inches above floor level, the 30-in. by 
30-in. by 30-in. (outside dimensions) 
unit is lined with one course of fire 
brick; is fired by two rectangular na- 
tural gas burners; has a counter- 
weighed sliding door made of ?-in. 
boiler plate. 

Base of the oven, over the burners, 
consists of a 24-in. angle iron frame 
with 3-inch channel on each side. Two 
sections of 24-in. angle slide laterally 
on the base to support stators of vari- 
ous diameters. The close fitting door 
slides up and down in grooves formed 
by two lengths of angle iron welded 
to the oven frame. Cylindrical cast 
iron weights are connected to the door 
by steel aircraft cables going over air- 





New burnout oven with stripping table 
and exhaust hood designed and in- 
stalled by shop superintendent M. J. 
Walcott at Price Electric Co., Colum- 
tus, Ohio. 





Closeup of oven: door support and 
counterweight pulleys (ball bearing 
centers). Note oven duct connection to 
stripping table exhaust duct. 


craft runaround pulleys (ball bearing 
centers). Perfect counter-balance is 
obtained permitting the door to be 
raised to any desired position. 
Directly in front of the oven is a 
3-ft. square stripping table made of 
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Malleable Iron means a lot in 
reducing installation time! 


ASK YOUR WHOLESALER! Smooth 
fit—that can be the difference between 
just breaking even and good profits on 
a job. No wasted time forcing or clean- 
ing obstinate fittings. GEDNEY Fit- 
tings fit ... because they’re made of 
high grade malleable iron. They have 
smooth finish inside and out, with clean, 
accurate threading. Next time, start 
your wiring job right—install GED- 













EMT BODIES 


CONDUIT NIPPLES 


EMT SERVICE CAPS 


CONDUIT COUPLINGS 





WATERTIGHT 
BOX CONNECTORS 


ANGLE 
CONDUIT INSULETS 


THREADED 
CONDUIT BODIES 


EMT 
CONDUIT BODIES 





EMT 90° 
ELBOW CONNECTOR 


CORD GRIPS & 
PVX CONNECTORS 


@eeeeeeoevoeaeeeeeee eevee eee eee0028000000000806008080808080 8 


GROUND FITTINGS 


SQUEEZE CONNECTORS 











WRITE FOR THE 62-PAGE GEDNEY CATALOG! 


It’s all there—every GEDNEY item 
clearly indexed, with every size and 
type for your job. This manual will 
save you plenty of time because it 
has been made up to give you in- 
formation ... fast! Send for your 
copy ; write on company letterhead. 


GEDNEY ELECTRIC CO. 


RKO BLDG., RADIO CITY, NEW YORK 20, N. Y. 
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Interior view of burnout oven showing 
movable rails, gas burners and strip- 
ping table in foreground. 


#-in. boiler plate welded to a 2-in. 
angle iron frame. Facilities for anchor- 
ing stators during stripping are pro- 
vided by 64 1-in. holes in the table 
top. Four 2-in. pipe legs support the 
table at oven height; permit sliding of 
stator from oven to table with least 
effort. 

Fumes are effectively removed by a 
carefully designed exhaust system, Di- 
rectly over the stripping table is a 5-ft. 
square sheet metal hood equipped with 
two 200-watt incandescent bowl re- 
flectors. Mounted on opposite sides of 
the hood, these units project ample 
illumination on the stripping table. 
The oven exhaust duct is tied in to the 
main duct above the hood, as is a duct 
from a metal spraying lathe nearby. 
A single fan, powered by a 14-hp., 220- 
volt, 3-phase, 1800 rpm. motor, serves 
all three ducts which are equipped with 
manually operated dampers to control 
degree of exhaust. 

Up to 15-hp., 1800 rpm. stators can 
be burned out in this oven. Normal 
burnout time varies from one-half to 
one hour depending upon the condition 
of the coils. Oil impregnated coils 
burn faster, dry ones slower. 


Takes Paper Cutter 
to Job 


Melvin E. Vaughan, Sr., of the 
Vaughan Electric Service, Los An- 
geles, noticed that operators in prepar- 
ing to cut papers or cardboard for 
insulation, must necessarily go at it by 
the cut-and-try method, to get the 
pieces of exactly the right size. This 
usually means several trips to the paper 
cutting machine, which might be any- 
where from 50 to 100 feet from where 
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For Underground Use 


@ CRESCENT IMPERVEX TRENCHWIRE provides the LOWEST COST, PERMANENT under- 
ground installation for services from power line to meter, for connecting several buildings 
from the same service, as on FARMS, ESTATES and INSTITUTIONS and for STREET, AIR- 
PORT, BALL PARK and other outdoor lighting and power circuits. 


@ CONSTRUCTION—The single copper conductor is insulated with IMPERVEX special mois- 
ture and heat-resisting rubber insulation. A tough NEOPRENE armor sheath is vulcanized 
over the insulation, protecting it from injury during and after installation. The cable is flame- 
retarding and practically UNAFFECTED by water, oil. acid, alkali, sunlight and exposure 
to the earth or weather:—nothing to rot, rust or corrode. 


ff @ EASY INSTALLATION—Two or more IMPERVEX 

‘d TRENCHWIRES are laid together in a narrow trench to 

“4 form the cable with no additional protection normally 
required. 


. @ APPROVED — Carries Underwriters’ Laboratories’ 
Labels as TYPE USE—Underground Service Entrance 
Cable, and conforms to the National Electrical Code. 


@ PROVEN—Tens of millions of feet of CRESCENT IM- 
PERVEX TRENCHWIRE have been installed over the lest 
seven years under all types of installation conditions, 
with not one case of failure reported—a unique record 
of dependability! 




















@ AVAILABLE FROM STOCK—Electrical wholesalers 

“Sy. have CRESCENT IMPERVEX TRENCHWIRE in sizes No. 
TRENCHWIRE ——*.. 12 to No. 4 AWG in stock. Larger sizes available from 
Swearehouse stocks or the factory. 


@ ‘BULLETIN No. 451 giving technjcal information on 
selection of proper size of conductor, etc. will be fur- 
nished Gn request. 








Ss, AGG 
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AND ACCESSORIES 


Better buy R & S Floor Boxes and Accessories because they're a 
better buy in all ways. Clean-cut design ... precision, sturdy 
construction . . . molded phenolic composition interiors . . . com- 
pact, with advanced features. They’re popular with contractors 
everywhere because they provide the quickest means for ease in 
installing and wiring. 


The R & S <cémplete line can meet your every need whether for 
watertight Floor Boxes, single or gang types; Combination Floor 
Extension Sets, Floor Outlet Type Receptacles, Heavy Duty Floor 
Receptacles, Plugs, and Accessories. 


New Catalog gives complete information on 
R & S Floor Boxes and Accessories for conven- 
ient ordering. Ask for Catalog FB147-4. 


SOLD THROUGH 
ELECTRICAL WHOLESALERS 


Sales Offices in Principal Gities 


~# 


RUSSELL & STOLL COMPANY. INC. 


Precision-Built Electrical Equipment 


125 BARCLAY STREET, NEW YORK 7, N. Y. 


Paper cutter on casters. 


the winding was being done. Taken 
month in and month out, this represents 
a very definite loss of time. 

Therefore, Mr. Vaughan had the 
paper cutter mounted on a castered 
platform, so that the operator can 
readily roll the machine to the place 
where it is needed, making only one 
trip. Since the machine is operated by 
a foot treadle, there is no problem of 
power connections. 





Wall mounted growler takes minimum 
space in the motor repair shop of 
Reliable Electric and Equipment 
Company, Zanesville, Ohio. Counter- 
weighted growler slides up and down 
in wooden frame bolted to shop wall; 
has vertical travel of 18 to 24 inches. 
Unit can be positioned to fit any 
stator (up to 50 hp. size) mounted 
on portable jack for testing. Simple 
steel cable and pulley arrangement 
tie weight to growler. 
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“All-Aluminum 
FOR STREET LIGHTING 


more efficient... lower maintenance 


Get maximum light on the road for your power 
dollars . . . install high-efficiency Alzak* Aluminum 
Reflectors, made by leading manufacturers of lighting 
equipment. Reflectivity efficiency up to 83%, easy 
to keep at high efficiency by cleaning with soap and 
water ... will not tarnish in most corrosive atmos- 
pheres . . . reflecting surface will not spall or rust 
if dented. pit 

Alcoa Aluminum for the other parts of your light- 
ing installations will give longer, better service with 
lower maintenance. Cast aluminum head housings 
require no painting, keep their attractive appearance 
in all climates, are light.and strong to reduce the 
load on supports. ee 

Standards and supports of Alcoa Aluminum 
Tubing require no paint or protective maintenance, 
always look neat and attractive, are light to erect. 
Use insulated wire and cable with conductors-of 
Alcoa E.C. Aluminum to carry current. 

Ask your lighting supplier about going “Alcoa 
Aluminum all the way”. ALUMINUM COMPANY OF 
America, 1946 Gulf Building, Pittsburgh 19, Penna. 
Sales offices in 54 leading cities. 

*Patented process 


is 


egey.' ALUMINUM 


1 N ECV &@ ERY COMMER Cl Ae ’ ORM 
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Type T- 27 helps reduce waste 





..»» increase profits 


Guessing at the timing of industrial 
processes often results in waste, 
poor quality, and loss of time and 
money. By letting the General Elec- 
tric T-27 time switch handle these 
jobs you can prevent losses and 
help lower manufacturing costs. 
And lower costs mean added profits. 





Here a T-27 controls movement of a 
chain conveyor through an electric oven 
—one of a complex cycle of time-switch- 
controlled operations in the manufacture 
of meter coils. 


The T-27 is a versatile time 
switch equipped to handle a variety 
of jobs. Use it to turn ovens “on” 
and “off” at exactly timed intervals 
... to operate ventilating fans and 
blowers ... to turn heating units 
on early so that they will be ready 
for use when workers arrive. Or let 
it control drying and curing pro- 
cesses after hours, without the at- 
tention of an operator. 

It can do these and dozens of 
other timing jobs for you tirelessly 
and efficiently. It is a COMPLETE 
time switch ... “complete” in that 
it is designed to handle almost any 
type of time-control assignment. 
Put the T-27 to work for you and 
benefit from the added economies. 
Ask the nearest G-E Office for 
further information, or write for 
Bulletin GEA-3339. Apparatus De- 
partment, General Electric Com- 
pany, Schenectady 5, New York. 


GENERAL & ELECTRIC 


603-49 








Dynamometer Gives 
Positive Motor Check 


When a damaged motor has been 
repaired or rebuilt in the Easton, Penn- 
sylvania, shop of the H. N. Crowder, 
Jr. Company, it is positively checked 
before being delivered to the customer. 
Actual working conditions are created 
with a dynamometer which quickly and 
accurately indicates the operating char- 
acteristics of the unit being tested. In 
this way, there is little doubt that the 
motor, when delivered, will not per- 
form the task for which it is intended. 





Delco motor is tésted by dynamometer / 


in Easton, Pennsylvania, shop of the 
H. N. Crowder Jr. Company before de- 
livery to customer. Testing machir 
indicates rpm., ft. lbs., watts, a-c / 
d-c volts and amperes. Panel ¢ 
minated by fluorescent lightin 
ture. Testing platform may be 

or lowered to desired height t 


crank, 


Recording instruments show 
consumptions under various 
overloading capabilities ana 
ing and running torques. | 
Pictured in the illustration, 
third hp. Delco motor is b’ 
jected to a thorough check bé 
approval at the shop. Mot 
tested are placed on the tes. 
form which can be raised 01 
by turning the hand crank sf 
neath the table. A yoke and | 
shaft support the cast cradle | 
lowered and tightened to rign 
the motor on the table. The 1 
aligned with a universal chuck t, 
receive the shaft of any motor 
the range of the dynamometer./ 
front of the dynamometer cak, 
indicating dials to register foot- 
d-c volts, d-c amperes, watts, a 
a-c amperes and revolutions pe, 
ute. Instruments are illuminate } 
above by a suspended fluorescent 


+ 
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Answered by 


F. N. M. SQUIRES 


New York Board of Fire Underwriters 


Chief Inspector ° 
New York, N. Y. : 


pucstions on the Code 


GLENN ROWELL 


Electrical Engineer i 
~ ““ Fire Underwriters Inspection Bureau 
Minneapolis, Minn. 


_and 








Neutral 
Fusing 


QO Does the 1947 Code require or 
© recommend that a fuse be 
placed in each conductor of a two-wire 
unpolarized existing 120 volt 15 amp. 
lighting circuit when such a circuit ts 
connected to one side and the neutral 
of a 120-208 volt three phase 4 wire 
solidly grounded neutral system? 

Our local Inspector claims two fuses 
are required by Section 2409 Para- 
graph B of the Code. I understand that 
Section 2409 Paragraph C of the 1940 
Code which has been deleted from the 
1947 Code required double fusing but 
cannot find any direct reference to it 
in the latest code—R.W.L. 


The 1940 Code, as had many 
e@ previous Codes, required that 
both wires of a two wire branch cir- 
cuit of an unpolarized system, be fused 
unless all of the lampholders on the 
circuit had the screw shells connected 
to the grounded conductor. (Note that 
this unpolarized system, did have a 
grounded conductor). 

This provision was deleted from the 
1947 code so that this requirement is 
no longer mandatory nor does the 
1947 code recommend it. 

Some inspection authorities however, 
still do make it mandatory to fuse both 
wires of such circuits unless the lamp- 
holders and sometimes the switch legs 
have been polarized by proper connec- 
tions to the grounded conductor. 

Other authorities maintain that a 
fuse in the neutral is a definite hazard. 
—F. N. M. S. 





Insulating 
Bushing 


QO On a rewiring job we are 
© bringing four No. 350,000 CM 


Type RH conductors through a 34 inch 
conduit which terminates behind a 
Standard switch board. Where these 
conductors leave the conduit, is it 
necessary to bring each conductor 
through a separate hole in an insulating 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


terminal fitting or may I use an ordi- 
nary bushing?—A.R.V. 


You may use an ordinary in- 
e sulating bushing. The Code 
does not require the use of a terminal 
fitting having separate openings for 
each conductor where the conduit ter- 
minates behind a switchboard. You 
may find this ruling under Section 3009 
of the Code. You will note that when- 
ever four or more conductors leave the 
conduit at control apparatus, the con- 
ductors must be bunched, taped and 
painted with an insulating paint. Un- 
der the preceding section you will note 
that the terminal fitting having sepa- 
rately bushed holes for each conductor 
must be used wherever a change is 
made from conduit, electrical metallic 
tubing, nonmetallic sheathed cable, 
armored cable, and surface metal race- 
way wiring to open or concealed knob 
and tube wiring. —G.R. 


Parkway 
Cable 


OQ Can Parkway cable such as 3 
© wire RLIFJ be _ brought 
straight into main switch boxes or into 
distribution boxes with main discon- 
nect included. What connectors are 
used here and at junction boxes etc.? 
Can lead sheath be used as neutral in 
two wire cable for service entrance? 
Can these cables be imbedded directly 
im concrete or masonry as it comes in 
from the underground? Can they be 
laid entirely in concrete floor as a 
branch feeder?—H.T.I. 


The Code does not mention the 
e name “Parkway Cable” nor 
does Underwriters’ Laberatories have 
a listing for cable under this name, 
Neither the Code nor the Laboratories’ 
List mention the designation “RLJFJ”. 
Inspectors in general must rely on 
Underwriters’ Laboratories’ Listing 
for their approval of electrical mate- 
rials and expect to approve only such 
items as are mentioned in the Code and 
are listed. 
Service entrance cables are men- 


tioned in the Code and are listed by the 
Laboratories so if manufacturers de- 
sire to have inspectors recognize cable 
such as “Parkway Cable” and to ap- 
prove its use under the Code rule, they 
should have it listed as an appropriate 
type of service entrance cable. 

Parkway cable is no doubt, good 
cable for underground use and probably 
could be listed as service cable if so 
submitted. 

If then, it was listed as service cable, 
it could be brought directly into the 
main service switch box, whether the 
service switch box also contained the 
branch circuit overcurrent devices or 
not. 

Several manufacturers have con- 
nectors listed for use with service en- 
trance cable. 

The lead sheath of a cable cannot be 
used as a neutral conductor nor ean a 
steel armor be so used. 

Types ASE and USE service en- 
trance cables, may be imbedded in con- 
crete or masonry as they enter build- 
ings in service runs. 

The Code permits Types SE & ASE 
cables to be used for interior wiring if 
all of the conductors are rubber cov- 
ered or of the thermo-plastic type but 
these two types should not be buried 
in concrete—F. N. M. S. 


Fused 


Switch 

QO Does the Code require the use 
© of a fused switch as the dis- 

connecting means when that switch ts 

mounted near the motor control switch 

which is provided with fuses?—H.M.R. 


A You neglected to state the 
e horsepower of the motor in- 
volved. It is possible you will find the 
answer to your question under Section 
4407, which reads as follows: “A 
switch or circuit breaker complying 
with the provisions of Section 4383 
may serve as both controller and the 
disconnecting means if it opens all un- 
grounded conductors to the motor, is 
protected by an overcurrent device 
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IVORY ond BROWN 


AM ALITY TOGGLE SWITCH TRC 
EQUIPMENT lll 


designed for 
easier wiring 
quicker installation 


IVORY ond BROWN | 3 ie? IVORY ond BROWN 
T”’ Slot s 
» Parallel Slot 


DUPLEX OUTLET Wiiiiiiess oe DUPLEX OUTLET 


No.132 10A-250V 15A-125V f - 
No.112 10A-250V 15A-125¥ 


LIST PRICES: 
Brown, $340 per 1,000 \ LIST PRICES: 
al Y Brown, $300 per 1,000 


Ivory, $380 per 1,000 
(Shipping weight approx. 
170 Ibs. per 1,000) 


Ivory, $340 per 1,000 


_ Strong, heavy molded plastic 
Double-sided contacts with secure grip ORDERS 
Wide plaster ears permit easy alignment SHIPPED 


Large, well recessed terminal screws IMMEDIATELY 
amply large for No. 10 wire waits: eae 


Guiding grooves on outlets for easy plug insertion SAMPLES AND 


Triple tested — during assembly, on U.L. joke ye apg 
approved equipment, and before packing 


Guaranteed 


ALL-PLASTIC MANUFACTURING CO. 


501 N. Figueroa Street ¢ Phone TRinity 0851 ® Los Angeles 12, California 


Address all correspondence to P.O. Box 2135, Terminal Annex, los Angeles 54, California 
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FLUSH PLATES 


FOR EVERY NEED! * 














No. 108 No. 124 





» No. 102 No. 110 No. 104 





No. 138 No. 140 No. 106 





No. 116 No. 118 


First quality heavy plastic — will 
not warp. 

Engineered to prevent ‘‘splits’’ 
when installing. 

Each plate packaged in an indi- 
vidual envelope complete with 
METAL screws. 

One basic, universally popular de- 
sign permits full stock with a mini- 
mum inventory. 

LIST PRICES PER 1,000: 


Singles: Brown $ 84; Ivory $100 
Doubles: Brown $168; Ivory $200 
Triples: Brown $252; Ivory $300 


112-AP 
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(which may be the branch circuit 
fuses) which opens all ungrounded 
conductors to the switch or circuit 
breaker, and is of one of the following 
types: 

(a) An air break switch, operable 
directly by applying the hand to a 
lever or handle. 

(b) A circuit breaker operable di- 
rectly by applying the hand to a lever 
or handle. 

(c) An oil switch used on a circuit 
whose rating does not exceed 600 volts 
or 100 amperes, or on a circuit exceed- 
ing this capacity if under expert super- 
vision and by special permission.” 

Then in a fine print note following 
this section you will note that the oil 
switch or circuit breaker can be both 
power and manually operable. If it is 
power operable, it must be designed 
so it may be locked open. The overcur- 
rent device may either be part of the 
controller assembly or a separate unit. 
Whenever a compensator type of con- 
troller is used, a separate disconnecting 
switch must be provided.—G.R. 


Farm 
Wiring 
A new superintendent for the 


Q. REA has insisted that we 
supply a driven ground for the neutral 
for each chicken or hog house on every 
farm. Is this required by the Code?— 
M. A. S. 


Yes, the Code under Section 
A. 2524 requires such grounds. 
You will find this section to read as 
follows: “If more than one building is 
served by the same service, the 
grounded circuit conductor of the wir- 
ing system in any building utilizing one 
branch circuit supplied from such a 
service may be connected to a ground- 
ing electrode at such building, and in 
the case of any building utilizing two 
or. more branch. circuits supplied from 
such service, and in the case of a build- 
ing housing livestock, shall be so con- 
nected.” Therefore a hog house with 
only a single lighting outlet will have 
to be grounded to conform to Code 
standards.—G. R. 


Explosion-Proof 
Versus Others 


QO Please specify the difference 
© between weatherproof fixtures 
and outlets and explosion-proof fix- 
tures. There are fittings to insert in 
pipe with compound. Outside of that, 












have the 


RUGGED 
TUBULAR BRIDGE 


© TO MAINTAIN BLADE ALIGNMENT 
© TO INCREASE FUSE LIFE 


Try The 
BEND 
TEST 


AND 
YOoOuU’LL 


BUY 
ONLY 
PIERCE 
























Additional exclusive features that 
mean better protection and lower 


x 
ultimate cost are: 
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i 1. Balanced Lag Link 
a 2. Screened Ventilation 
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S% FREE: Balanced Lag Link to in- 
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COC 0) OMA 0) (Fy Ik 
10,000 HOURS 


amp Life Expectancy 


~ 7 * 
7 . * abel 


they give complete customer satisfaction with your job— 
both now and later. 10,000 hours lamp life expectancy means 
lower maintenance cost—lack of intermediate burn-outs— 
no replacing lamps during working hours. Complete absence 
of flicking; practically no deterioration throughout the entire 
life of the tube. 


Because they give an even, glare-free light that is soothing 
and pleasing. No spots of greater or lesser brilliance—no 
flicker; no stroboscopic or vibrating effect. COLOVOLT 
lamps start instantly, have a low surface brightness because 
the lumens are distributed over a longer area, give true 
color discrimination and lend themselves to all interior 
treatments, 


Because they are easy to install—operate on low voltage 
cold cathode ballasts or high voltage transformers and do 
not require special wiring or starters. 


COLOVOLT Lighting Fixtures are modern in design and appearance— 
cre easily maintained and cleaned—hove less dust collecting areas— 
may be used with different types of diffusing glass or louvres—are 
all steel with an exceptionally durable baked enamel finish which 
retains a hard, smooth, even surface. Union made and Underwriters’ 
approved. 


The trend is to Cold Cathode Lighting. Write or wire today for 
complete information. 






( / tls AY 
EM 


>CENT 


“Trade Mark Reg. U.S. Pat. Off. 


GENERAL LUMINESCENT CORPORATION 


672 SOUTH FEDERAL STREET - CHICAGO 5, ILLINOIS 
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how can the difference be definite?— 
J.A.H. 


A Explosion-proof fixtures are 
e built to be capable of permitting 
an explosion to occur within the fixture 
without the explosion communicating 
firé to the outside of the fixture. 

Such fixtures must be marked in 
accordance with the markings given in 
the Underwriters Laboratories “List of 
Inspected Electrical Equipment” under 
“Equipment For Use in Hazardous Lo- 
cations”. The same applies on all elec- 
trical equipment used in hazardous 
locations including outlet boxes. 

The Laboratories do not list 
“Weatherproof Fixtures”, but do list 
“Vapor-Tight” ones and state that they 
are suitable where exposed to moisture 
or non-combustible dust but that their 
suitability for use in hazardous loca- 
tions (where explosion-proof fixtures 
would be required) has not been in- 
vestigated—F.N.M.S. 


On knob and tube jobs I know 
Q. that the Code requires that the 
nails used to hold the knobs be not 
smaller than tenpenny. I want to use 
brass screws on the cattle barn jobs 
so they will not rust off. Does the 
Code require a certain size screw?— 
F.L.A. 


A. Yes, Section 3204c states that bs 


when screws are used, they shall pene- 
trate the wood to a depth of at least 
one-half the height of the knob and/or 
the full thickness of a cleat. When 
using screws to support porcelain knobs 
or cleats in buildings housing livestock, 
they must never be set up tight as the 
wood to which they are fastened will 
expand during early spring and will 
break the porcelain unless there is ex- 
pansion room left by the person at- 
taching the knobs or cleats.—G. R. 


Abuse of 
Armored Cable 


Would it be a violation of the 

© Code to remove the wires from 

BX cable and substitute two Type T 

conductors? The object being to in- 

stall different colored circuits to sole- 

noid valves and control switches from 
a relay channel.—W.J.S. 


A It surely would be a violation 
e to pull the wires out of armored 
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cable and then to pull other wires into 
the empty armor. If the desired color 
scheme is not available why not use 
some colored paints on the ends of the 
wires after testing them for the right 
continuity ’—F. N. M, S. 


Several years ago I sold and 
© installed a milking machine. 
Recently the motor shorted out charg- 
ing the motor frame and my customer 
was quite seriously injured as he fell 
striking his head when he received a 
shock. Upon investigating I found my 
grounding wire and rod still in place, 
the motor circuit was protected by 15 
ampere fuses of the tamper proof type 
and they did not open. Can you explain 
the reason for approved fuses failing to 
open?—H.T-S. 


The use of a driven ground rod 

e in no way assures low resist- 
ance grounding. The Code under Sec- 
tion 2584 states that the resistance to 
ground shall not exceed 25 ohms. If 
the resistance on the ground rod this 
motor was grounded to was 20 ohms, 
only 114 amperes of current would 
flow if the motor operated at 230 volts 
and was directly shorted to the ground- 
ing rod, or if only a 115 volt motor 
was involved only 115/20 or 5} am- 


peres would flow and in either case 
such a short would not open a 15 am- | 


pere fuse. Sometimes it is not possible 
to obtain resistances as low as 20 ohms 
with a single driven ground rod, in 
fact during dry spells few driven 
ground rods will have that low a re- 
sistance. If an actual measurement of 
the resistance to earth on the ground 
rod you have used indicates that the 
resistance is 25 ohms or less, you have 
complied with the Code but the instal- 
lation is still a possible hazard.—G.R. 





Gil Stadeker (left), lighting engineer, 
Triangle Electric Co., Chicago, uses 
paper and pencil to analyze his discus- 
sion with R. A. Morrison, Chicago elec- 
trical engineering consultant. 





























PWC flexible cords and cables stand 
up to punishment like no old-fash- 
ioned cord you’ve ever used, like no 
other cord you can buy. 


For PWC flexible cords—ST, SJT, 
SVT and POT—are insulated and 
sheathed with PWC plastic, the last 
word in modern insulation. Made 
by the world’s leading exclusive 
manufacturer of plastic insulated 
wire and cable, non-aging, non-com- 
bustible PWC flexible cords shrug 
off moisture, abrasion, oil, grease, 
acids and alkalis. They won’t crack, 
fray or rot. Just try to kink them! 


Leading manufacturers of electrical 
tools, major and small appliances, 
conveyors and other electrical prod- 








LASTIC 


We. 
C ABLE Corp. 


iis. 























403 EAST MAIN ST. 





ro TELEPHONE WIRE 
THERMOSTAT WIRE: ~~ 


ucts have standardized on PWC 
cords for original equipment. They 
are available on reels or as cord sets 
with molded-on plugs, receptacles or 
grommets, either standard or special. 


Experience shows that PWC cords 
and cord sets more than pay their 
way in freedom from maintenance 
costs and replacements over long, 
hard service. 


You'll get outstanding performance 
in every PWC product you buy— 
from building wire, apparatus wire, 
of power cable to special purpose 
wires and cables. 


Let us quote you prices and delivery 
dates today. 


BUILDING WIRE 





POWER CABLES 





CONTROL CABLES 





HEAVY DUTY FLEXIBLE CORDS 





PARALLEL LAMP CORDS 








WELDING CABLE 


JEWETT CITY, CONN. 
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OPTICALLY 
ENGINEER 








Day-Brite Fluorescent Fixtures have been designed to meet 
the trend of modern architecture. They combine functional 
lighting efficiency with artistic simplicity. Our engineering 
service will be glad to suggest lighting layouts best suited 
to deliver the desired maintained intensity and harmonize 
with your architectural treatment. 


Your near-by Day-Brite representative will be glad to assist you 
with your needs. ~ 


The VEIZ-AIED for surface or suspension mounting . . . unit or continuous 
installation. Designed for two 40- or two 100-watt lamps, U. S. Patent Nos. 
D-138990, D-143641 and 2411952. 


Day -Brife Lighting, Inc., 5402 Bulwer Avenue, St. Lovis 7, Mo. 

Nationally distributed through leading electrical supply houses. 
in Canada: 

address all inquiries to Amalgamated Electric Corp., Ltd., 

Toronto 6, Ontario, 

IT’S EASY TO SEE WHEN IT’S y 


DAY-BRITE 


A 
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Modern Lighting 


Dropped ceiling, above lounge area, telephone switchboard and fabric 
displays, is pierced by series of round recessed diffusing-lensed flood- 
lights. Surface-mounted bullet spots are noticed over special display 


in background. 


Dramatic Lighting Promotes Wool Products 


That modern lighting is a decora- 
tive tool as well as a source for func- 
tional illumination is again emphasized 
in the ultra new yarn and carpet show- 
rooms recently completed in Chicago’s 
Merchandise Mart Building for the 
James Lees and Sons Company. The 
smart lighting arrangements, archi- 
tectural designs, interior decoration 
and swank furnishings are all creations 
of Raymond. Loewy Associates, out- 
standing industrial designers. 

Interesting techniques in wholesale 
yarn showroom designs have been em- 
ployed to most effectively present the 
merchandise. Since the riot of color, 
inherent in the woolen balls, skeins and 
finished products, supplies a dramatic 
decorative theme, all background 
colors, including walls, carpeting and 
furnishings, are neutral shades. With 
backgrounds subdued, two features be- 
come outstanding; the colorful prod- 
ucts themselves, and the planned light- 
ing which gives life to these products. 

Lighting is both incandescent and 
fluorescent, direct and indirect, re- 
cessed and suspended. Attractive wall 
cases in the foyer are top-lighted by 


fluorescent cove strips, while immedi- 
ately inside the open glass entrance, a 
tremendous wall pinwheel display, con- 
taining balls of yarn in a graduated 
color arrangement, is strikingly illu- 
minated by a suspended direct-indirect 
fixture. This large, circular fixture 
combines cold cathode cove construc- 
tion around the circumference and a 
central recessed spotlight. The cove 
lighting softly illuminates the white 
ceiling while the spot directs high- 
intensity light to the receptionist’s 
desk of oak topped with white Texto- 
lite. 

Flanking the: reception area are en- 
trances to two showroom sections 
displaying yarns and carpets. Doors 
of oak open through floor-to-ceiling 
glass partitions bordered by attractive 
floral box arrangements. These en- 
trance areas are illuminated from 
above by 4-lamp 40-watt fluorescent 
units, recessed into the ceiling and 
panelled by diffusing opal glass. 

In the carpet showroom, large cir- 
cular cold-cathode cove-lighted domes 
are regularly spaced over the center 
line of a broad carpeted aisle. Re- 











Looking through glass partition be- 
tween reception area and carpet show- 
room, several lighting treatments are 
apparent. Recessed fluorescent units 
illuminate floral displays in  fore- 
ground. Suspended fixture, combin- 
ing cold-cathode cove construction and 
central incandescent spotlight, is seen 
opposite wall pinwheel. Suspended 





swivel bullet spots illuminate special 
display in background, 





Broad, carpeted aisle in carpet show- 
room area is decoratively illuminated 
by series of circular domes, indirectly 
lighted by cold-cathode cove treatment. 
Functional lighting is supplied by re- 
cessed square-lensed floodlights. High- 
lighting is accomplished with surface- 
mounted spots. 


cessed into the ceiling between these 
domes are circular, louvred, condi- 
tioned-air diffusers. Paralleling this 
center-line arrangement is a row of 
square, recessed, diffusing-lensed in- 
candescent floodlight units, adding 
warmth and color correction to the 
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Type 1-69, sports and 
area floodlight 


-.. and get these 


important advantages 


%& Proper types and sizes for all applications 
% High-efficiency, the result of scientific 


design 


% Long life and low maintenance expense 


obtained through sturdy construction 


% Expert assistance with application prob- 
lems, backed up by 30 years’ experience 


% Convenient sales and service facilities 


WANT THESE HANDY DESCRIPTIVE LEAFLETS FOR YOUR PROPOSALS? 





FLOODLIGHT 


PUBLICATION 


Order individually by number, or in sets, 
from the G-E Apparatus Sales Office or 





Heavy-duty, steel casing 
200 or 250 watts, Type L-29 
300 or 500 watts, Type L-30 
750 or 1000 watts, Type L-31 


Heavy-duty, cast aluminum 


1000/1500 watts, Type L-34 
200 or 250 watts, Type L-38 


General purpose, sheet aluminum 


300 or 500 watts, Type L-49 
750 or 1000 watts, Type L-43 


Sports and area, sheet aluminum 


750 to 1500 watts, Type L-68 
750 to 1500 watts, Type L-69 


Area, open porcelain enamel 


300 to 1500 watts Type L-45 
300 to 1500 watts Type L-46 


Handy, sheet aluminum 


100/150 watts, Type L-65 
200 watts, Type L-66 


Underwater, cast bronze 
100 /250/400 watts, Type L-33 
500/1000 watts, Type L-39 
500/1000/1500 watts, Type L-41 





GEA-4303 
GEA-4304 
GEA-4305 


GEA-4517 
GEA-4325 


GEA-4311 
GEA-4310 


GEA-4333 
GEA-4590 


GEA-4433 
GEA-4434 


GEA-4516 
GEA-4346 


GEA-4438 
GEA-4518 
GEA-4439 





GENERAL {% 


a) 


Agent that serves you. Or write General 
Electric Company, Schenectady 5, N. Y. 


6- HOVALUY 


ELECTRIC 





Square, diffusing-lensed incandescent 
floodlight units are mounted singly or 
in combination with recessed fluores. 
cent 4-lamp 40-watt fixtures shielded 
by opal glass panels. Square housings 
over carpet racks in rear contain con- 
centrating spotlighting lenses. 


rich fabrics. With the exception of 
eight hanging swivel bullet spotlights 
and a few surface-mounted units of 
similar design, all lighting is recessed 
to emphasize the smooth sweep of the 
show areas. Suspended fixtures are 
used only for highlighting special dis- 
plays of hand loomed fabrics. 

Over several show areas, normal 
ceiling heights are reduced through the 
decorative medium of suspended struc- 
tural canopies. Where this occurs, 
dropped ceilings are pierced by series 
of round diffusing-lensed floods. Com- 
bining these mentioned fixtures in 
various combinations has resulted in 
a lighting plan that is functional yet 
vitally modern. 

Modern design is also apparent in 
the furniture and furnishings. Display 
units are constructed of oak and clear 
plastics with white and grey enamel 
color accents. Wall surfaces are pre- 
dominantly grey-green while carpet- 
ing is grey-beige. Accents of terra 
cotta are found only where they do not 
compete with the color of the merchan- 
dise. Ceilings are white. Seating 
units are richly upholstered in brown 
and olive drab in addition to the back- 
ground colors of terra cotta and grey- 
beige. Simply designed and_ boldly 
illuminated, the showrooms are smart, 
dramatic and definitely effective in pro- 
moting sales. 


Driveway Units 
Designed for Beauty 


In constructing a new research lab- 
oratory, the Air Reduction Sales Com- 
pany was largely influenced in the 
designs by their location which was in 
a semi-residential section of New 
Providence, New Jersey. For this 
reason, shops and labs as well as office 
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6135 WEST 65TH STREET, CHICAGO 38, ILLINOIS 
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Construction includes reinforced concrete pedestals, galvanized iron 
conduits sweeping from underground service lines to lamp housings, 
condulets, Crouse-Hinds aluminum lighting units, wide spread flood- 
light lenses and ornamental frames. Controls for outdoor lighting 








WHETHER YOU USE... 


P&S 1815-D (for one-to-a-gang instal- 
lations) 


OR Pas 1311 (for combination wiring) 


YOU GET THESE IMPORTANT FEATURES: 


146 


Totally enclosed bakelite body. 


Simple yoke oscillating in circular 


bearings to minimize friction. 


Kick-off that assures positive mechan- 
ism performance. 


Full size, one-piece handle with plainly 
visible T-roting. 


Bakelite cover securely anchored to 
body in four places. 


Switch blade assembly which includes 
positive aligning guides, functioning 
also as orc suppressors. 


Binding screws capable of handling 
No. 10 wire. 


Send for P&S Catalog for complete 
listings of P&S switches. 


PASS & SEYMOUR, INC. 


STRACwoe 7, N. Y. 








circuits are inside new laboratory building. 


and administrative quarters are de- 
signed with modern simplicity. Indus- 
trial designing is subdued wherever 
possible, even to the outdoor lighting 
units for parking areas and driveways. 
In this. manner, the research center 
presents a well-deserved impression of 
dignified simplicity and good taste. 

Two lighting units were designed 
by the Wigton-Abbott Corporation to 
provide adequate lighting along drive- 
ways and loading areas. Units are less 
than 34 feet in height above grade, 
lamps are 100 or 200-watts depending 
upon function and location, and lenses 
are horizontal-spread floodlight type. 

Moulded pedestals are 28-day 2500- 
pound concrete, reinforced both hori- 
zontally and vertically 2-inches be- 
neath the interior concrete surface. 
Galvanized iron conduit provides cable 
runs so that lamp housings can be 
serviced by the No. 12 RW cables that 
connect the units and are buried at 
least 18-inches below grade. Lighting 
units are Crouse-Hinds. Housings are 
cast aluminum. 

The units are attractive, sturdy and 
effective. Maintenance is simple since 
ladders are not necessary to reach the 
assemblies. A single man can perform 
the necessary cleaning and relamping 
unassisted and in safety. 


Reinforced concrete pedestals mount 
driveway and parking area floodlights 
in attractive and effective setting. 
Horizontal-spread lenses keep illumi- 
nation close to ground over wide area. 
Underground circuits feed units. Con- 
trols are located inside recently-com- 
pleted laboratory buildings. 
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OU LEAD WITH || Wloliot hecouse LIGHTOLIERS 
L4 sre PROFIT-MAKERS! 








Pacemakers, for example: these smartly overscaled, close-to-the-ceiling 
designs come in sizes up to 2142” square...for every major location and 


decorative period...keyed and color-matched to today’s furnishing trends 





...give as much or as little light as needed—from 45 to 300 watts. 


PACEMAKERS LIGHTOLIERS 
mean 40 sales opportunities ! 


Consumers buy Pacemakers for LIVING 
ROOMS: you profit from the extra sale and 
the extra wiring installation. 


Consumers buy higher-ticketed Pace- 
makers for BEDROOMS and PLAYROOMS. 


NATIONAL ADVERTISING 


Full pages in important magazines. 


STYLE BOOKS 


Offering the No. 1 variety of lighting fix- 
tures—broad price range. 


CHARM BOOKS 











That educate your customers on the im- 


Your cash register rings up twice the price aie 
portance of complete lighting. 


of an ordinary fixture. 


Consumers prefer Pacemakers for the 
KITCHEN because they’re more beautiful, 
give better light. 


LIGHTING GUIDES 


That help homemakers plan their light- 
ing room by room. 


and... Lightolier helps you cash in... by 
viving you the right merchandise plus the 


DRAMATIC DISPLAYS 


selling tools that bring in the business: That turn a passerby into a customer. 


Find out more about how you can tie in with Lightolier 
for leadership and larger profits in your community. 


baLIGHTOLIER 


a SO Showrooms: 11 East 36th Street, New York - 1267 Merchandise Mart, Chicago 
Factory: Jersey City, New Jersey 
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Lightolier, 346 Claremont Avenue, Jersey City, New Jersey i 
CD Send me Pacemaker prices and complete information 
CL) Send me the Lightolier Style Book j 
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INTRODUCING 
He Put 
Portable 
All-Cledric 


HOUSEHOLD APPLIANCE 
and REMINDER TIMER 


“\ « MIME-AUD |G) 








Another Paragon “first”! TIME-AID 
... designed for better, more con- 
venient living in the home. Ac- 
curately controls sunlamps 
radios ... heating pads ... fans 

. any appliance that can be 
plugged into an electrical outlet. 
Easy-to-operate! TIME-AID shuts 
off appliances automatically after 
the pre-set time. When used as a 
reminder timer a pleasant-sound- 
ing buzzer signals elapsed time 
accurately in minutes. TIME-AID 
does both, too ... shuts off electri- 
cal appliance and signals com- 
pletion of elapsed time. 
Invaluable, too, for professional 
men in clinics. dental offices and 
laboratories. A real traffic and 
profit producing item ... Write to- 
day for the complete TIME-AID 
sales story. 


v All Electric-No springs to break 
®& Modern, Non-breakable Case 
* Compact... Fits in your hand 


&Y Times accurately in minutes to 
one hour 


¥ 3 Finishes: Maroon with White. 
White with Red or Blue. 


Switch Capacity: 10 Amp., 1150 Watts, 
Y% H.P. at 115 Volts 60 Cycle AC. 


LIBERAL TRADE DISCOUNTS 


‘S 


BUILDERS OF ELECTRICAL 
EQUIPMENT SINCE 1905 

















View of main aisle inside tire plant, showing Miller Company’s 50 Foot 
Candler fluorescent lighting system. Each continuous row of reflectors 
is 900 feet long, with 90 double reflector units, each with four 40 watt 
lamps. Intensity is 25 foodcandles average on work plane. 


Fluorescent Lighting In South Africa 


Reminiscent of the wartime indus- 
trial plant lighting in the United States 
is the fluorescent lighting installation 
recently installed in the Goodyear Tire 
& Rubber Company plant in Uitenhage, 
South Africa. The size of the plant, 
and the type of equipment, including 
layout, are quite similar. The plant is 
several hundred feet long, and typical 
one-floor construction. The lighting 
system consists of rows of 2/40 watt 
industrial porcelain enameled steel re- 
flectors installed end-to-end on con- 
tinuous wireway. 

An average intensity of 25 footcan- 
dles is obtained in this large plant. 
Producing this uniform intensity is 
the Miller Company’s “50 Foot Can- 
dler” fluorescent lighting system, but 
with wider spacing and higher mount- 
ing height than is used for the 50 
footcandle intensity. Double reflectors, 


each containing four 40 watt fluores- 
cent lamps, are installed on the 
continuous wireway channel on ap- 
proximately 10-foot centers. These 
continuous rows are installed approxi- 
mately 18 feet from the floor on 124- 
foot spacings. 

This huge tire plant comprises many 
departments and types of operation. 
The same type lighting is used through- 
out, however, with the same mounting 
height and spacings in all areas. This 
provides the same uniform lighting 
quantity and quality in all parts of the 
plant, regardless of type of work done. 
Use of the one system and one type of 
equipment simplifies maintenance, and 
minimizes the replacement parts stock 
required for maintenance and repair, 
an important consideration when using 
an imported product involving unavoid- 
able delivery delays. 





Lighting An Electrical Showroom 


Three distinct types of lighting are 
used in the new store and office re- 
cently completed for the Kansas City 
Power and Light Company. The first 
is a gyro spot which may be rotated 
at a 30-degree angle or directed down- 
ward for emphasis lighting. The sec- 
ond type is an indirect incandescent 
system built into the ceiling and de- 
signed for overall illumination. Lamps 
are bowl-silvered, supported in pend- 
ent-mounted aluminum housings and 
shielded by shallow saucers of decora- 
tive glass. Each lamp is suspended in 
the center of a large dome recessed 
into the normal ceiling. Since pend- 


ents are the same depth as the domes, 
the glass saucers are suspended at the 
normal ceiling elevation and the effect 
is spacious. The gyro spots and air 
diffusers are also recessed, resulting 
in a ceiling clear of all protrusions. 
The third type of lighting is high- 
intensity, fluorescent, instant-starting 
and deeply louvred. With a steep cut- 
off angle, source brightness and re- 
sulting direct glare are absent. 

Several objectives were achieved 
with this combination. Maintenance 
and depreciation are low. Intensities 
are high while even distribution and 
glare elimination produce maximum 
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Your good reputation thrives or vert 
falters largely on the performance of the. ~\i aoe gore ; 
Wns | 


fixtures you sell. It’s very important, therefore, 
that your fixtures deliver rated light output, provide long 
lamp life and give trouble-free operation . . . the kind 


of performance Certified Ballasts are designed to supply. 


Certified Ballasts are better . . . because they are built to 
rigid specifications . . . then tested and checked by independent, 


impartial Electrical Testing Laboratories, Inc. 


of Taser t° =. 
ty ee 


That’s why commercial and industril fluorescent installations give 


ww @ 





more lasting satisfaction when theyre equipped with Certified Ballasts. 








@ All Fleur-O-Lier fixtures and Certified Lamps 


& CERTIFIED with circline tubes have Certified Ballasts. 


Makers of Certified Ballasts for Fluorescent Lighting 





2116 KEITH BLDG., CLEVELAND 15, OHIO 









ELECTRICAL CONSTRUCTION AND MAINTENANCE ... MARCH, 1948 


151 








ROYAL ELECTRIC CO., Inc. 
PAWTUCKET, RHODE ISLAND 
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The cashier’s desk and lamp sales counters are illuminated by fluores- 
cent lamps mounted end-to-end and deeply louvred by wooden egg- 
crate construction. High reflection factors are selected for cabinets and 
desks as well as for wall and floor surfaces. Germicidal units are 


mounted on top of cabinets. 


The appliance and lamp selling section is illuminated by pendent- 
mounted semi-indirect fixtures in recessed domes, and gyro spots 
recessed between coves and swivelled to highlight special displays. 


seeing comfort. Studied color com- 
binations produce a restful atmosphere 
while maintaining high reflection fac- 
tors. Standard lighting equipment was 
used throughout the structure. 

One feature of the new building is 
the display of modern kitchens that 
flank the lamp and appliance store. 
Lighting, both in-built and surface or 
pendent-mounted, as well as electric 
ranges, refrigerators and related appli- 
ances, are the products of all leading 
manufacturers so that prospective 
customers can view the merchandise 
they intend to purchase in an atmos- 
phere or environment that can be re- 


created in the customer’s own home. 
No two kitchens are alike. Each 
kitchen is designed for maximum 
economy of space and combines utility, 
convenience and beauty through the 
use of unusual color combinations, 
special lighting effects, photo murals, 
corner windows and novel snack bars. 

The entirely air-conditioned build- 
ing was designed by architects Edward 
M. Tanner representing J. C. Nichols, 
and Homer Neville of Neville, Sharp 
and Simon. Lighting engineering and 
designing was by J. M. Arthur, Jr., 
Manager of the Kansas City Power and 
Light Company’s Lighting division. 


















| In the News 





Craft Unit 
Case Lost 


Under the Taft-Hartley law many 
craft unions, mostly in the AFL, are 
trying to carve out small craft units 
where they may have members from 
the larger, plantwide bargaining group. 
The steel producing industry is par- 
ticularly under attack. The NLRB has 
under consideration a test case brought 
by the bricklayers. 

One of the first cases brought by 
the International Brotherhood of Elec- 
trical Workers, AFL, was lost to the 
Mine, Mill & Smelter Workers, CIO. 

The cases involved two plants of 
Scovill Manufacturing Company, Wa- 
terbury, Conn., where the CIO has 
held bargaining rights since 1942 for 
all production and maintenance em- 
ployees. Last year, however, the 
IBEW signed up members in two de- 
partments (1) electrical construction 
and maintenance and (2) steam, and 
sought an election from NLRB for 
these two departments, where it 
claimed to represent a majority. 

The CIO intervened, since these two 
departments were part of the one big 
bargaining unit including all produc- 
tion and maintenance workers in both 
plants. The company sided with the 
CIO in contending that the past bar- 
gaining history on a broad two plant 
basis precluded the segregation of the 
two departments. 

In denying the IBEW’s petition, 
NLRB decided that “the functions and 
skills” of the employees involved does 
not establish them as a craft group, 
or that they have any special “com- 
munity of interest”. It cited testimony 
by a company official that employees 
in the electrical department range from 
top skill to common laborer. The same 
wide variation of skill was found in 
the steam department, which employs 
turbine engineers, boiler room engi- 
neers, machinists, pipe coverers, floor- 
men and an ash gang. 

NLRB found no justification for 
severing this group with “heterogene- 
ous skills and functions” from the 
production and maintenance unit. 

In general, NLRB holds that, for a 
craft unit, the workers comprise a 
distinct craft, that craft units be cus- 
tomary in the industry and that a 
majority of the workers involved favor 
the craft unit. 





Investigating application of time control switches to rural and farm- 
stead wiring are (L to R) Leroy E. Swanson, lighting engineer, Central 
Illinois Light Co., DeKalb, Ill.; R. Eyman, Paragon Electric Co., Two 
Rivers, Wis.; and contractors Wayne Cook, Virgil Cook Electric Co., 
DeKalb; G. R. Johnson, G. R. Johnson Co., Elburn, Iil.; and T. F. 
Halden, T. F. Halden Co., DeKalb. 





Illinois Inspectors 
Convene in Chicago 


At intervals electrical inspectors take 
a “holiday” from their code books to 
bring themselves abreast of the latest 
developments in the electrical industry. 
Ample opportunity to do this was 
afforded at the Eighteenth Annual 
Meeting of the Illinois Chapter, In- 
ternational Association of Electrical 
Inspectors held in Chicago’s Hotel 
Sherman January 29th and 30th. 

Following an opening plea of retir- 
ing chairman H. C. Frieden (Moline) 
for a renewal of effort to secure sales 
control ordinances for electrical de- 
vices, the agenda provided a full-scale 
review of ‘recent industry advances. 
While discussing the subject of switch 
and fuse heating, F. S. Green, elec- 
trical engineer, Frank Adam Electric 
Co., St. Louis, asserted that such items 
should be tested under actual installa- 
tion and operating conditions. Switch 
and fuse manufacturers are now co- 
operatively studying this problem, he 
added. Most trouble encountered in 
the field has been due to misuse of 
fuses, he revealed adding a word of 
caution against using “unlisted” fuses 
that have not passed Underwriter’s 
tests. In answer to questions concern- 
ing the present “continuous : load” 
carrying capacity of switches (about 


70 percent of nameplate rating), Mr. 
Green revealed that tests now under 
way may lead to some measure of de- 
rating. 

One of the latest advances in electric 
panel radiant heating for the home 
was described by E. W. Renfree, U. S. 
Rubber Company, Chicago. It is a 
four-foot square panel of conductive 
rubber that can be installed in the ceil- 
ing (at the wall line) of new homes. 
Rated at 17 watts per sq. ft. (22 watts 
for bathroom units), the units operate 
at 220 volts and can be connected to 
No. 12 conductor circuits. Panels are 
same thickness as conventional ceiling 
board (about 4-inch) ; can be installed 
at time ceiling is installed; will never 
exceed a maximum of 120 degrees F.; 
will not affect wall paper, paint or 
other ceiling covering. A well insulated 
five or six room house can be heated 
by 11 to 12 kilowatts of panel units 
which cost about $2.00 per sq. ft. 
Total conductive rubber panel heating 
installation cost may run about 50 per- 
cent of a conventional heating system 
cost in a new home, Mr. Renfree re- 
vealed. 

A Chicago Plan to certify residential 
buildings for wiring adequacy was an- 
nounced by A. M. McGivern, speaking 
as a director of the Electric. Associa- 
tion of Chicago. Certification will not 
be merely on a basis of number of 
outlets nor confined to single family 
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ISLAND 
LIGHT 


Life-time porcelain enamel 
Reflector. Cast aluminum support 
and top housing. Lamp, mounted 
base up. All wiring encased. 









Life-time porcelain enamel floodlight. Swivel 
joints for complete adjustments. Open wir- 
ing bracket illustrated. 


SPORT AREA 


Alzak aluminum floodlight. 
Calibrated for vertical and 
horizontal adjustments. 


other Incandescent Reflectors, 
send for free Catalog #50. 


<‘JSUPER SERVIC 


Life-time porcelain enamel floodlight. Cali- 
brated for vertical and horizontal adjust- 
ments. Enclosed wiring bracket illustrated. 


UNI-FLOOD [> Si 


UTILITY 


Floodlight of seamless, one-piece heavy- 
gauge aluminum. Swivel joints allow com- 
plete adjustment. 







NEW CATALO 





BRIGHT LIGHT REFLECTOR CO. 


INCORPORATED 


156 


— without a doubt 
— the finest line 
of flood-lighting units ever to bear 
the famous SILV-A-KING label. 
And for a company which has 
enjoyed the reputation that has 
been SILV-A-KING’S for over a 
quarter-century — that’s a lot. 















Listening to C. F. Kahn explain con- 
tinuous row mounting features of 
newly engineered Kahn Mfg. Co., in- 
dustrial fixture are: (L to R) M. D. 
Leedom, The M. O'Neil Co., Akron, 
Ohio store; D. L. Kingsbury and Peter 
Lukich of Kingsbury Electric Com- 
pany, Cleveland. 





dwellings or houses. Since about 85 
percent of Chicago’s population live in 
apartments (most of them wired 25 
to 30 years ago), the Association’s 
“Wiring for Electrical Living” speci- 
fications are to be aimed at raising 
wiring standards in apartment houses. 
Main features of the specifications : 

1. A combination range and distri- 
bution panel (switch or circuit 
breaker ) located in the kitchen. 

2. Minimum service to this panel 
—two No. 6 and one No. 8 con- 
ductors. 

3. Two No. 12 appliance circuits in 
the kitchen (one outlet for every 
four feet of work space). 

4. All other branch circuits 
throughout apartment to be No. 
12 wire. 

5. One outlet for every 12 lineal feet 
of wall space in all other rooms. 

6. A light in every closet. 

The specifications will deal only with 
wiring in the apartments. Feeders up 
to apartments are the problem of the 
consulting electrical engineer and con- 
tractor, Mr. McGivern asserted, and 
must be large enough to serve the new 
wiring standards. 

A new electrical tape that will do 
the job of rubber and friction tape was 
demonstrated by S. P. VanArsdall, Jr., 
Minnesota Mining and Mfg. Co., Chi- 
cago. Known as “No. 33 Scotch Elec- 
trical Tape” the new insulation de- 
velopment combines a Vinyl backing 
(for dielectric strength) with a resin 
impregnation (for chemical resist- 
ance); is seven mils thick and has a 
dielectric strength of 1000-volts per 
mil; can be used in temperatures up to 
200 degrees F. Scotch 33’s advantages, 
according to Mr. VanArsdall are: Its 
resistance to water, salt, acids, alkalies, 
oils, alcohols and hydrocarbons; it re- 
duces appreciably the area occupied by 
conventional taped joints in outlet and 
pull boxes. 
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"It strips fast and easy 


cael 's Laylan RU" 





You don’t need to use a knife when 
you strip Laytex RU. Just place the 
wire in the heel of side-cutter pliers— 


and crush the cover for as far as you 
want to strip. This allows the satu- 
rated fibrous cotton cover—flame- 





AU wuiing wife RU? 
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retardant and moisture-resistant— 
to be quickly peeled back. The insu- 
lation is then easily rolled back . . . 
and you have a clean, quick strip. 





There’s no need to scrape with a 
knife—conductor is free of loose 
particles. Once you’ve made a con- 
nection, simply roll the insulation 
back over the barrel of the terminal 
and tape it up. You have a neat, 
streamlined job with double protec- 
tion. In a laboratory test Laytex RU 





was proved to be 33% to 300% easier 
to pull than 5 other leading brands. 
Most important of all, Laytex RU 
permits more wires per conduit on 
rewiring jobs because it is America’s 
smallest diameter, lightest weight 
natural rubber insulated branch cir- 
cuit wire. The dip process of apply- 
ing the insulation guarantees perfect 
centering and no thin spots. Send 
today for sample plus booklet con- 
taining more details about this wire. 
Wire and Cable Department, United 
States Rubber Company, 1230 Avenue _ 


of the Americas, New York 20, N. Y. 
*Reg. U. S. Pat. Off. 
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Turn to ~ 


KNIGHT 


For Smart Ways 


Out of 


Tough Spots 
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KNIGHT 
Licks a 
Tough Spot in 


Rockefeller Center 
Eastern Airlines 


i f “ant Bldg. 


Lord Electric Company. famous electrical contractors, chose 
Knight Patented Concrete Outlet Boxes because other types 
of concrete boxes would change shape after the form was 
withdrawn, slowing down rapid progress on the Eastern 
Airlines Building of Rockefeller Center. Knight Patented Con- 
crete Outlet Boxes turned the trick! Installations remained 
permanently secure — permitting big savings in time, labor 
and materials. These gains were a result of Knight reinforced 
construction consisting of two pieces lapped over and riveted 
together in the central portion of the outlet box—an exclusive 
Knight feature. Another problem was excessive pipe-bending 
due to the intricate conduit systems involved. Knight scored 
again with its patented Hung Ceiling Box. Completely adjust- 
able, the Knight Huis Ceiling Box was installed quickly and 
conveniently — locked in position by a slight spreading of 
the mounting bars. Sizeable gains again resulted and the job 
was completed more quickly with less effort — at lower cost. 


No wonder so many electrical contractors, such as 
the Lord Electric Company, and electrical engineers 


turn to Knight for smart ways 
out of tough spots! 





KNIGHT Case History No. 1040 
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Inspector Larry McNeill of Consoli- 
dated Edison Co., New York, com- 
pares inspection problems with Fred 
W. L. Hill, changeover engineer, Po- 
tomac Electric Power Co., Washing- 
ton, during IAEI annual meeting in 
Atlantic City, N. J. 





Other technical subject presentations 
included a review of the application 
and operation of automatic emergency 
transfer switches by Ray Ruddock, 
Automatic Switch Co., Chicago; Ray- 
mersion Infra-Red Ovens by P. H. 
Godell, Trumbull Electric Co., Chi- 
cago; and Requirements for Arc Weld- 
ing Equipment by D. W. Just, assist- 
ant electrical engineer, Underwriters 
Laboratories. H. M. Dreher, NEMA, 
New York, presented a sound motion 
picture illustrating proper armored 
cable (BX) installation techniques. 
C. A. Wingfield, Commonwealth Edi- 
son Company, Chicago, discussed the 
human side of the equation in his talk 
on human relations. 

The usual inspectors’ problems ses- 
sion was ably led by Roy Burgess, 
assistant chief electrical inspector, City 
of Chicago. 

Announcement was made of the ap- 
proaching retirement of Victor H. 
Tousley (Sept. 1) as IAEI secretary 
and electrical field engineer, NFPA. 
His successor will be C. L. Smith, chief 
electrical inspector of the city of De- 
troit. Mr. Smith will assume his duties 
as Vic’s assistant on May 1, 1948. 

At the regular business session the 
following Chapter officers were 
elected: Chairman—F. K, Hanlin, 
Chicago; first vice-chairman—J. T. 
Swanson, Rockford ; second vice-chair- 
man—J. P. Moore, Chicago; third 
vice-chairman—D. W. McGill, Dan- 
ville. W. J. Alcock, Chicago, was re- 
elected secretary-treasurer. 

Members of the executive commit- 
tee are: Chairman—C. A. Wingfield, 
Chicago; Contractors—George W. 
Reinke, Chicago; Wholesalers—Roy 
F. Diehl, Rockford; Manufacturers— 
Theodore W. Briegel, Galva, Illinois. 











WESTINGHOUSE 


Car Heaters: Performing dual 
water-evaporating and paint-dry- 
ing function, this conveyorized 
oven reduced finishing time on 
radiator cores from 33 minutes to 
5 minutes. 


S 


CUT FINISHING TIME 85% 


Experience in a wide variety of applications has proved 
to users that Westinghouse Infrared Lamps do the 
job faster, easier, cheaper. Here’s why: 


Highly efficient source Flexible 
— Safe end comfortable 


Saves man power 
Saves space Small initial investment 


No standby loss Low maintenance cost 


Check into your present baking, drying and heating 
methods—then get the facts on radiant heat processing 
with Westinghouse Industrial Infrared Lamps. 
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BENDIX-SCINTILLA 


the finest ELECTRICAL CONNECTORS 


money can build or buy! 









AND THE SECRET IS SCINFLEX! 


Bendix-Scintilla* Electrical Connectors are precision-built to 
render peak efficiency day-in and day-out even under difficult 
operating conditions. The use of “‘Scinflex”’ dielectric material, 
a new Bendix-Scintilla development of outstanding stability, 
makes them vibration-proof, moisture-proof, pressure-tight, 
and increases flashover and creepage distances. In temperature 
extremes, from —67° F. to +300° F., performance is remark- 
able. Dielectric strength is never less than 300 volts per mil. 












The contacts, made of the finest materials, carry maximum 
currents with the lowest voltage drop known to the industry. 
Bendix-Scintilla Connectors have fewer parts than any other 
connector on the market—an exclusive feature that means 


lower maintenance cost and better performance. 
*REG. U.S. PAT. OFF. 


Write our Sales Department for detailed information. 


e Moisture-proof, Pressure-tight e Radio Quiet e Single-piece Inserts 
e Vibration-proof e Light Weight e High Arc Resistance e 
Easy Assembly and Disassembly e Less parts than any other Connector 


Available in all Standard A.N. Contact Configurations 
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SCINTILLA 
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Two electrical engineers who play an 
important role in the contracting ac- 
tivities of the Shelley Electric Co., 
Wichita, Kansas, are Clyde Whitchurch 
(left) who handles estimating and 
P. W. Agrelius, vice-president of the 
firm. 


Lyle Foster, retiring president of the 
Illinois Chapter of the National Elec- 
trical Contractors Association, will 
head a committee to plan for a con- 
vention to be held by the state group 
in Peoria in October, 1948. 

E. B. Oberlander of Peoria, who was 
installed president and chairman of the 
executive committee of the state chap- 
ter at its dinner meeting in December, 
appointed Mr. Foster chairman of 
the committee. 

Other officers of the state chapter, 
who were elected in August and in- 
stalled at the dinner besides Mr. Ober- 
lander were Glenn Durham, Sprin-- 
field, vice president; Ray Best, Peoria, 
treasurer; and John Jacob, executive 
committeeman. 


Farm Electrification 
To Be Studied 


The U. S. Department of Agricul- 
ture announced recently approval of 
four more projects under the Research 
and Marketing Act covering: (1) A 
study of the effect of production risks 
on farm costs and income and ways of 
reducing the cost of these risks; (2) 
A study of what factors effect the use 
of electricity on farms and how greater 
use of electricity can increase earning 
ability, (3) the economic effects of 
transportation costs on agriculture; 
and (4) how can transportation of 
farm products be improved, The first 
three studies will be conducted by the 
Bureau of Agricultural Economics in 
cooperation with appropriate govern- 






















MITCHELL 


The Remarkable New 
“Twin Turret” Lampholder 
Rigid, sturdy and unbreakable. Powerful 
spring tension on both ends, and positive 
spring action holds lamps so they cannot fall 
out. Completely eliminates annoying flicker- 

ing caused by poor electrical contact. 


Chain Suspension 

Use Pert Ne. 302 (8-f. Tense 
cheins with “S$” heeks) te hang 
units from ceiling. Chains hook 


on brackets at each end of unif. 
Rigid Mounting 


Knockouts on top of stee! wire- 
way channel permit stem or rod 
mounting, individvally er in- 


groups or rows. 


Continuous Row 

Knockouts at either end of chan- 
nel permit mounting and wiring 
units end te end. : i 








Mitchell Manufacturing Company 


In Canada: Mitchell Manufacturing Company, Ltd., Toronto, Canada 
Far West: Complete Modern Plant and Sales Office at.Los Angeles 







“TWIN TURRET” HEAVY-DUTY 
INDUSTRIAL LIGHTING UNIT 


Positively Eliminates Broken Sockets ... 
Lamps Can’t Fall, Regardless of Vibration 





MODEL NO. 2100. 2-40 WATT, BAKED ENAMEL 

MODEL NO. 2101. INSTANT-START, 2-40 WATT, BAKED ENAMEL 

MODEL NO. 2102. R.L.M. STANDARD, 2-40 WATT, PORCELAIN 

MODEL NO. 2103. R.L.M. STANDARD, INSTANT-START, 2-40 WATT, PORCELAIN 





All-Steel Fluorescent Industrial Unit 
with New “Twin Turret” Lampholders 


Industrial users enthusiastically acclaim this latess MITCHELL IMPROVED 
Fluorescent unit equipped with the remarkable new ‘‘Twin Turret” lampholders. 
Puts an end, once and for all, to broken sockets! Holds lamps tightly and firmly 
—they can’t fall out! No need for “‘safety gadgets’’*—no more broken lamps— 
no more wasteful servicing. Lamps slip easily into the ‘Twin Turret” holders, 
and they stay aligned perfectly in the fixture. Results in a better, more dependable 
Industrial lighting unit. 

The MITCHELL “Twin Turret” unit features strong steel construction through- 
out. Brackets are provided at each end for chain suspension. Knockouts are 
included for conduit or rod mounting, and for end-to-end continuous row 
installation. Baked enamel units are finished in rich, durable grey. Porcelain 
units are finished in Royal Blue-Black exterior. Unit uses “brick type’ U.L. and 
E.T.L>Approved ballast. Completely wired, ready for convenient hanging. Bears 
Underwriters’ label. Uses two T-12 40-watt fluorescent lamps. Operates on 
110-125 volts, 60 cycles A.C. Dimensions: 493;" long, 12” wide, 7” deep. Packed 
individually. (Also available for other voltages and frequencies on special order. ) 








Model No. Description Shpg Wt. 
2100 Z-RO Watt BARGE CRONE Sone 5-0 6.5 6.0 0 0c d0 diets Slee s bicie deem 27 Ibs. 
2101 Instant-Start, 2-40 Watt, Baked Enamel.................- 30 Ibs. 
2102 R.L.M. Standard, 2-40 Watt, Porcelain............0020085 30 Ibs. 
2103 R.L.M. Standard, Instant-Start, 2-40 Watt, Porcelain. ...... 33 Ibs. 











2525 CLYBOURN AVENUE, CHICAGO 14, ILLINOIS 





in Lighting 


Serves the Entire Pacific Coast Area 
1019 NORTH MADISON AVENUE, LOS ANGELES 27, CALIFORNIA 








aman 
making an 





expensive 
short 
titip 





It's going to cost $2.00 for this electrician to go to the machine he is to wire 
up. It is not a big job, but if it isn't done with tape that will last in spite of oil, 
water and acids, he'll be doing it again in a year or so. Why not fix it so 
there won't be any “next trip” to do the job over and cost another $2.00. 
Give your electrician No. 33 “SCOTCH” Electrical Tape with Vinyl Plastic 
Backing and he'll do any wiring job more quickly, because he'll be using 
only one tape instead of two tapes—rubber and friction. He'll do a neater 
job because No. 33 “SCOTCH” 
Electrical Tape doesn’t bulk; only six 
one thousandths of an inch thick. 
He'll be doing a permanent job be- 
cause No. 33 “SCOTCH” Electrical 
Tape with Vinyl Plastic Backing is 
unharmed by sunlight; water, fresh 
or salt; acids; alkalis; alcohols or 
oil. Ask for a free sample of No. 33 
“SCOTCH” Tape and give it a trial. 


WITH VINYL PLASTIC BACKING 


ANOTHER ED PRODUCT 


-inus.A by MINNESOTA MINING & MFG. CO. saint paul 6 Minn 

















| ment or non-government agencies, and 
the fourth by the Marketing Facilities 
Branch of the Production and Market- 
ing Administration. 

The study of farm electrification wil] 
cover the effect of such factors as the 
type, size, and principal enterprises of 
the farm, location, electric rates, and 
local customs and practices upon the 
amount and profitable use of electricity 
on farms. The main objective is to 
obtain data that will help farmers to 
increase their efficiency and net returns 
from crop and livestock production 
through greater use of electric power, 
Such information should also be useful 
to organizations interested in farm 
electrification. 


St. Louis County 
Gets Electrical Code 


St. Louis County in Missouri re- 
cently adopted an electrical code which 
follows closely the standards of the 
1947 National Electrical Code. It will 
be effective in all unincorporated areas 
within the county lines. 

Appointed as electrical supervisor 
to administer the new code was Walter 
A. Mason who plans to resign his posi- 
tion as superintendent of county build- 
ings to take over the new job. He or 
his assistants will inspect all work on 
a fee basis determined by a schedule 
set up in the code. Mason formerly 
was recording secretary of Local No. 
1, I.B.E.W. 

Effective with the new code is a 
licensing regulation whereby all elec- 








Eastern New England Chapter, IAEI, 
Eastern Section members attending 
annual meeting in Atlantic City were 
(l. to r.) John J. Hennessey, wire in- 
spector, Brookline, Mass., Bernard B. 
Whelan, supt. Wire Division, Boston, 
Otto H. Zamore, inspector, Boston 





Edison Co., Boston, and Leo Landry, 
supt. of wires, Watertown, Mass. 
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a as NOW — to make the selection of 
i 1 o rim oti " © wires, cables, and cords easy — get 
your free copy of the new, complete 

catalog of General Electric Building 
Wires, Cables, and Cords. In one easy- 
to-use book, this new catalog lets you 

én r eye ry Yee | make your choice from the complete 
line. It includes wires, cables, and 

: cords for every use — for industrial, 
manufacturing, and building applica- 


tions. 





Partial list of contents covers: 





BUILDING WIRES 


CABLES x CORDS Thermoplastic Building Wires 
















Rubber-insulated and Leaded 
Building Wires and Cables 


BX* Armored Cable 


PVX Nonmetallic Sheathed 
Cable 


Service Entrance Cable 
Flamenol* Cords 

Rubber Jacket Cords 
Fixture Wires and Cords 
Latest National Elec- 


trical Code Require- 
ments 


*Trade-mark Reg. U. S. Pat. Off. 
‘To get your copy early, just fill out the coupon and 
mail it today. 


a 














a General Electric Company 3 
# Bridgeport 2, Connecticut HM 
e Please send me the new, free catalog Building 

Wires are Cables H Wires, Cables and Cords for every purpose. § 

4 Name i 

GENERAL @ ELECTRIC ; “ 
2 Company i 

3 Address : 

i City. Zone State. 1 





Ts iais ints tev ts nid tab ese ge 
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Will your next fluorescent installation 


be years ahead- 


HOLDENLINE ARROWHEAD 
FIXTURE. Catalog No. CP-240. 
Ballast enclosed in channel. 
Patents pending. 


or behind ? 







Commercial louver design has changed! 


Customers have never liked 
eye-tiring brightness contrasts on 
the surface of fluorescent lou- 
vers. Today, however, you have 
a new PL/PL tool that com- 
pletely solves this problem. 


The Holdenline Arrowhead 
commercial louver features con- 
trolled surface brightness. 
All plastic, it has no metal re- 
straining parts. The result: uni- 
formly low surface bright- 
ness ranging from 1.1 cp. to 
2.6 cp. per square inch. There 
are absolutely no dark-to-bright 
contrasts. This advanced louver 
is equally attractive whether 
operating or unlighted. 


For surface or pendant, in- 
dividual or continuous mount- 
ing, the Holdenline Arrowhead 
fixture diffuses light evenly. 
Ceiling and wall “hot spots’’ 
are eliminated. Thus, you can 
now easily achieve remarkably 
low brightness ratios. 


There are important mainte- 
mance features too. No bug 
graveyard, the Arrowhead lou- 
ver is shaped to prevent dirt 
accumulation. It snaps into 
place on the channel without 





HoL 
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screws. Self-locking sides, lon- 
gitudinal and transverse louver 
sections are all made of the 
same identical material, bonded 
into a sturdy, integral, all-plas- 
tic unit. An Arrowhead louver 
can’t warp, sag, expand or dis- 
color under any normal operat- 
ing conditions. This fixture is 
backed by the traditional 
Holdenline guarantee. 


All the versatile features of 
Holdenline INDUSTRIAL 
Chan’l-Run are built into the 
Arrowhead commercial fixture 
—for faster wiring . . . easier 
hanging . . . longer socket life. 


Satisfy customer needs today 
with years-ahead Arrowhead 
louver design and assure future 
repeat business. On your next 
commercial job recommend the 
Holdenline Arrowhead fluores- 
cent fixture— with theonly all- 
plastic, controlled brightness 
louver. Prompt delivery, 
through electrical wholesalers 
exclusively. 








INDUSTRIAL AND COMMERCIAL 
CHAN'L-RUN BASIC UNIT SYSTEM 


@ Individual or continuous runs 
with standardized heavy- 
gauge units. 


e@Sockets mounted on welded 
end plate for positive lamp 
spacing. 


@End plate protects sockets 
during shipment and main- 
tenance. 


eFaster, easier hanging and 
wire pulling without close- 
fitting nipples. 








HOLDENLINE Co. 
In Fluorescent 








tricians operating in the areas affected 
will be licensed by a Board of Fx. 
aminers composed of electrical ¢con- 
tractor Frank Hoag of Overland, elec- 
trician James Quinn of Pine Lawn, 
and Associate Judge Arthur W. 
Schmid of the County Court. All are 
members of an advisory commission 
to draw up a county building code, 
License fees for electrical contrac- 
tors are $75 annually; for maintenance 
contractors, $35 per year. 


Casler Heads 
Indianapolis Group 


Les Casler was elected chairman and 
James Crump, vice-chairman of the 
Contractors Division of the Electric 
League of Indianapolis at a recent 
meeting of that group. Members of the 
Advisory Committee are: Walter Mey- 
ers, Charles Coonce and H. W. Claffey. 


Washington State 
Contractors Elect 


The Electrical Contractors Society 
of Washington State has elected 
Homer V. Noland of Walla Walla as 
president. J. M. Hooper, Seattle, is 
Ist vice president; Everett Hindman, 
Bellingham, 2nd vice president; T. R. 
Neilson, Seattle, secretary-treasurer, 
and Berhie Cohen, Seattle, trustee. 
Members of the executive board are 
R. R. Ecker, Pasco; Art Seigel, 
Seattle; Don Willingham, Everett; 
Keith Odell, Yakima, and A. G. Neill, 
Snohomish. 








Gathering technical material at the 
International Lighting Exposition are 
(L to R) H E. Sahlin, and A. Wig- 
lama, engineer and supt. of engineer- 
ing construction respectively for The 
Borden Company, Chicago; also J. G. 
Wayne, estimator and supervisor of 


2291 Scranton Road ® Cleveland 13, Ohio | the George H. Bach Electric Co., Chi- 
DENLINE—T. M, REG, U, S. PAT, OFF. 1937 U. L. APPOOVEN 8. FL, WADE AND WIRED cago electrical contractors. 
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i alle cable to meet special service re- 


quirements — that’s usually a pretty safe 
rule to follow. But every good rule has an 
exception sometimes and, such an exception 
is Hazasheath. 

Tinned copper conductors are first 
protected with a strong, resilient wall 
of moisture-resistant Submarine insulation. 
Over this conductor insulation goes tightly 
wound protective tapes. And then to give 
this cable its installation versatility, the 
outer sheath is a thick jacket of Hazaprene, 






OUTSIDE 





compounded with neoprene, and mold 
cured under heavy pressure. This 
Hazasheath jacket resists oil, sunlight, 
acids, moisture, chemicals and mechanical 
damage. It has all the necessary protection 
for aerial, underground or conduit service 
built in . . . makes cable installation 
simple, fast and economical. For complete 
details, see your Hazard representative 
or write for Hazasheath Bulletin 322. 
Hazard Insulated Wire Works, Division of 
The Okonite Company, Wilkes-Barre, Pa. 


5168 
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MCGILL vaporproor LAMP GUARDS 







TAKE PROTECTED 
LIGHT ANYWHERE | canadian contractors Jack Schaefer 


(left) and Charles J. Wilson (right) 
of Wilson Electric Company, Toronto, 
inspect glass fluorescent fixture enclos- 

Di ure at Chicago lighting show. N. E, 

Passman, president, Planet Products, 


Inc., Chicago, outlines light control 
features. 






































Be sure of complete safety from fire 
and other disaster caused by a 


spark, heat or breakage of light 
bulbs with a McGILL Vaporproof NISA Chapter 





& 
Portable Guard. Offic ers 
Models designed for particular J. E. Jenkins, Armature Winding 
uses include such important features Company, Charlotte, N. C., is the 1948 
— nape eager tie al as brass or fibre cages, unbreakable president of the Southeastern Chapter, 
Polished wood handle with moulded bakelite handles, heat and NISA. Also elected at the annual 


LEVOLIER* Switch. Lam: i ‘ 
7 Pits. meeting held at Richmond, Va., were: 


— 40-100 W. (*T.M. Reg U.S. : : 
— a ie seminent qiebes. Complotety vice-president— Howard A. Lilly, 
air tight and waterproof. Tampa Armature Works, Tampa, Fila. ; 

Over a hundred other McGILL secretary-treasurer—W. H. Grey, 

Lamp and Wall Guards available. Southern Electric Service, Greenville, 

. poet ‘ South Carolina. 

ge built for a specific nequarementt Tennessee Chapter officers elected at 

sed Poe A woes aiabod wont - industry. They ee sate, con: a recent meeting include: president— 
Cage of zinc plated heavy aa venient light anywhere it is needed M. G. Miller, Tennessee Elctric Motor 
a ay en Sar w — thereby increasing production Service, Knoxville; vice-president— 
efficiency. Earl E. Wright, Dixie Industrial Serv- 


ice, Chattanooga; secretary-treasurer 
—Joe Wescott. Chosen as directors 





*No. 3005 Vaporproof Guard has a were: Ralph W. Trobaugh, Industrial 
heavy brass wir ith seal Electric & Supply Co., Memphis; and 
‘! ite oe —_ ed J. V. Edenfield, Nashville Armature 
No. 1440 Wall Guard for pro- Insurok handle and air and moisture C Nashvill 
tection of bulbs exposed to : 5 ompany, Nashville, 
theft and damage. Lamp size proof globe that is heat and impact 


resistant. Lamp size — 100 W. 
Construction 

* 
Projects by Navy 


During 1948 some 150 armory proj- 
ects to cost about $11,000,000 will be 
built by the Navy’s Bureau of Yards 
and Docks as part of the large pro- 
gram being carried out to train a total 
naval reserve of 750,000 officers and 
men. 

Of the 429 construction projects 
planned in 300 cities at a total cost 


CG I | [ £ rly $36,000,000, about 60 per- 
M MANUFACTURING co., INC. paiagn? the program or 279 noel 90 
EI ‘cal Divisi costing over $24,000,000 were in vari- 

ectrical Division ous stages of completion late in 1947. 


450 N. Campbell St., Valparaiso, Indiana Of these jobs, 202 were being done 


Send today for McGILL 
Catalog No. 43 so that you 
can pick out the lamp 
guard that will most effec- 
tively solve your own 
problems. 






McGILL Adapt- 
able Lamp 
Changers stop 
lamp changing 
hazards Safety 
insulated Con- 
venient to use 
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CONSTANT VOLTAGE 


puts the “safety” in safety controls 


Without CONSTANT VOLTAGE protection, this self- 
sustaining link in the chain of relay points that chart 
the nation’s airways, could not successfully perform its 
safety function. 


It is remotely located, at times almost inaccessible to 
service personnel and solely dependent on local power 
service. Were it not for a Sota Constant Voltage Trans- 
former, its delicately engineered electronic and radio 
equipment would be constantly at the mercy of periodic 
and unpredictable surges or low voltage levels. 


Throughout the entire cross-country system SOLA 
Constant Voltage Transformers maintain operating volt- 


Condlanl Vor 


ages at a constant, predetermined level and the nation’s 
air-men fly their courses with confidence. 

If you are building electrically energized equipment to 
operate at precise voltage levels, remember this: it is 
more economical to include Constant Voltage protection in 
your design than to install it later as a remedial measure. 





Revised Bulletin JCV-102 
available on request. 
Write for your copy. 


Voltage Trans- 
formers available 
in capacities rang- 
ing from 10VA to 
15 KVA. 











SOLA .£2=... 





Transformers for: Constant Voltage * Cold Cathode Lighting ¢ Airport Lighting * Series Lighting * Fluorescent Lighting « Luminous Tube Signs 
Oil Burner Ignition * X-Ray * Power * Controls * Signal Systems + etc. * SOLA ELECTRIC COMPANY, 4633 W. 16th Street, Chicago 50, Illinois 


Manufactured under license by: ENDURANCE ELECTRIC CO., Concord West, N. S. W., Australia - ADVANCE COMPONENTS LTD., Walthamstow, E., England ‘ 
UCOA RADIO S.A., Buenos Aires, Argentina ~ M.C. B. & VERITABLE ALTER, Courbevoie (Seine), France 
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AIR EQUIPMENT TO HELP YOUR BUSINESS 


A FAVORITE 


... With Dealers 









BUFFALO BREEZO FAN 


Delivers more air at less cost — quietly! Durable on the job. 


Easy to install! Square opening may be used. Can be bolted 
directly to face of wall. 


Easy to service — requires only occasional lubrication. Simple, 
accessible construction. 


Husky throughout! Sturdy die-stamped square panel. Rigid 
bracket and panel arms. 


Six sizes up to 24” to suit the need. Also available in pulley 
models, without motor. 


OTHER PROVEN BUFFALO FANS DESCRIBED IN BULLETIN 3222-D. 
Write for your copy! 


123 UFFALO)SORGE 


520 BROADWAY BUFFALO, N. Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 








CUTTING COSTS IN EVERY BRANCH OF INDUSTRY 
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by competitive contracts and 77 by 
Navy forces. The work already under- 
way includes 140 new armories built 
of the Navy’s quonset hut developed 
during the war. 


L. H. Miller, electrical inspector for 
the city of Vancouver, B. C., has been 
elected president of the Electrical In- 
spector’s Association of B. C., suc- 
ceeding H. L. Taylor, provincial elec- 
trical inspector. 

Other officers are vice president, 
L. Robson, provincial electrical depart- 
ment; honorary treasurer, J. Walker, 
provincial electrical department; hon- 
orary secretary, R. Hall, Electrical 
Service League. 


Book Reviews. 


For the first time in a single book, 
an attempt has been successfully made 
to compile all essential data necessary 
for a clear understanding of the place 
infrared radiation occupies in the field 
of heat transfer with the reasons for 
its rapid growth and acceptance as an 
industrial heating tool. Titled “Indus- 
trial Application of Infrared,” the 
book contains much technical and non- 
technical data and information de- 
signed to acquaint the industrial heat 
user with the availability, characteris- 
tics and performance of the infrared 
lamp and related equipment. The book 
is written by James D. Hall, advisory 
engineer in charge of the large fila- 
ment lamp section in the commercial 
engineering department of the West- 
inghouse Lamp Division. Mr. Hall 
has been connected with the designing 
and development of infrared lamps 
since their introduction. 

Included in the book are operating 
characteristics, description of available 
equipment, outlines for test procedures, 
data on installation design and many 
special industrial application examples. 
Some of the unusual, large and inter- 
esting jobs already installed are pre- 
sented with text, diagrams, tables and 
photographs. Also covered are domes- 
tic and miscellaneous uses for infra- 
red radiation, effects of infrared on 
the human body, infrared glass filters 
and gas-fired infrared generators. 

Published by the McGraw-Hill Book 
Company, New York, it is priced at 
$3.50 and contains 201 pages, 6-by-9 
inches in size. 
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Representative Fed- 
eral NOARK Safety 
Switches. The small- 
est is #71, 30 amps., 
125 volts, weight 2 
Ibs.; the largest is 
#211246, fusible 
type-A (heavy duty), 
1200 amps., weight 
750 Ibs. 










For every application where quality counts... 
it’s 





Federal 


NOARK 


dSatety Switches 





7, thorough- 
honesty of 








Write for a copy of the “Federalog”™ 

Executive Offices: 50 Paris Street, Newark 5, N. J. 

Plants: Hartford, Conn. © Newark, N. J. * St. Louis, Mo. 
Long Island City, N. Y. 


Federal Electric Products Company, Manufacturers of a Com- 

plete Line of Electrical Products, including Motor Controls 

* Safety Switches + Service Equipment * Circuit Breakers 
* Panelboards * Switchboards * Bus Duct 
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New POSITIVE LOCK 
LAV-\a¥-104 Wee 


Fuses 





The brass lugs inside the caps used on 
Monarch Fuses (see illustration at right 
above) fit into equally spaced slots in 
the brass casing inserts. This new and 
improved Monarch construction assures 
true alignment of the copper holding 
terminals .. . and establishes a positive 
lock on both ends of the fuse. 






and for 
STILL GREATER PROTECTION... 


MONARCH’S Compressed Tension Lock 
Washer construction (illustrated at left) compen- 
sates for contraction and expansion of the fibre bar 
by exerting constant tension on the bar... and c 
assures no loose parts. The washer also separates 
the fibre bar from the copper terminals . . . a spacer 
to provide better cooling. 


‘Monarch Fuses are fully ap- 
proved and are available through 
recognized wholesalers. 


Ton MONARCH FUSE CO., 


Fuses 116 E. FIRST ST., JAMESTOWN, 











Dates Ahead — 


National Electrical Manufacturers Aggo- 
clation—Winter Convention, Edgewater 
Beach Hotel, Chicago, Ill, March 14-18, 

Illuminating Engineering Society—Cana- 
dian Regional Conference, Chateay 
Laurier, Ottawa, Ont., March 15-16. 

American Society of Tool Engineers—Six- 
teenth Annual Meeting, Cleveland, Ohio, 
March 15-19. Hotel Cleveland. 

American Society of Tool Engineers’ Sixth 
Industrial Exposition— Public Audi- 
torium, Cleveland, Ohio, March 15-19, 

Chicago Production Conference and Show 
—sponsored by Chicago Technical So- 
cieties Council, Stevens Hotel, Chicago, 
Mar. 22-24. 

National Electrical Contractors Associa- 
tion—District 5, Annual Meeting and 
Electrical Exposition, Baker Hotel, Dal- 
las, March 29-31. 

National Association of Corrosion Engi- 
neers—Fourth annual Conference and 
Exhibition, Jefferson Hotel, St. Louis, 
Mo., April 5-8. 

Edison Electric Institute—14th Annual 
Sales Conference, Edgewater Beach Ho- 
tel, Cchicago, Ill., April 6-8. 

Electrical Manufacturers Representative 
Association, Inc.— Annual Electrical 
ae? Alcazar, Baltimore, Md., April 

Midwest Power Conference — Tenth an- 
nual conference, sponsored by Illinois 
Institute of Technology, Sheraton Hotel, 
Chicago, Ill., April 7-9. 

San Francisco Real Estate Board and 
Associated Home Builders of San Fran- 
cisco, Inc.—Home Show, Civic Audi- 
— San Francisco, Calif., April 

Home Builders Council of New York, New 
Jersey and Connecticut—Annual Home 
Show, Grand Central Palace, New York, 
N. Y., April 17-24. 

Illuminating Engineering Society—South- 
western Regional Conference, Hotel 
White-Plaza, Dallas, Texas, April 18-20, 

National Industrial Service Association— 
Annual convention, Hotel William 
Penn., Pittsburgh, Pa., April 26-29, 

Chamber of Commerce—Annual meeting, 
Washington, D. C., April 27-29. 

National Electrical Wholesalers Associa- 
tion—Annual convention, Statler Hotel, 
Buffalo, N. Y., May 2-7. 

Edison Electric Institute—Annual Engi- 
neering meetings, Edgewater Beach 
Hotel, Chicago, Ill., May 3-5. 

Westinghouse Agent Distributors Associa- 
— Statler, Buffalo, N. Y., May 


National Fire Protection Assn.—Annual 

meeting, Statler Hotel, Washington, 
. €., May 10-13 

Electrical Manufacturer’s Representatives 
Assn. of Michigan—Industrial Electrical 
Exhibit, Convention Hall, Detroit, Mich., 
May 12-14. 

Illuminating Engineering Society —East 
Central Regional Conference, Mellen In- 
stitute, Pittsburgh, Pa., May 13-14. 

Society of the Plastics Industry—Annual 
Meeting, Ambassador Hotel, Atlantic 
City, N. J., May 20-21. 

Illuminating Engineering Society — Mid- 
western Regional Conference, Hotel 
Nicollet, Minneapolis, Minn., May 27-28. 

Edison Electric Institute—Annual conven- 
tion, Atlantic City, N. J., June 2-4. 

Illuminating Engineering Society—Great 
Lakes Regional Conference, Hotel Stat- 
ler, Detroit, Mich., Jure 16-18. 

Cold Cathode Fluorescent Lighting Ex- 
hibit—Grand Central Palace, New York 
City, July 6-10. 

American Institute of Electrical Engineers 
—Summer General Meeting, Palace of 
to a Arts, Mexicon City, Mexico, June 

Second International Store Modernization 
Show—Grand Central Palace, New 
York, N. Y., July 6-10. 

International Association of Electrical In- 
spectors— Western Section, Denver, 
Colo., September 13-15; Northwestern 
Section, Salt Lake City, Utah, September 
20-22; Southwestern Section, Oakland, 
Calif., September 27-29; Eastern Sec- 
tion, October 11-13; Southern Section, 
Heidelberg Hotel, Jackson, Miss., Oc- 
tober 18-20. 

Illuminating Engineering Society — Na- 
tional Technical Confermence, Boston, 
Mass., September 20-24. 

National Electrical Manufacturers Asso- 
clation—Traymore Hotel, Atlantic City, 
N. J., November 8-13. 

National Electrical Contractors Associa- 
tion—47th Annual Meeting, Roney Plaza 
Hotel, Miami, Fla., November 30-De- 
cember 3. 
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Enclosed Switches 


These safety controls of the higher grades serve for 
a wide range of applications, — reliably in all. Each type 
embodies the finest materials and workmanship its price-class 
affords. Both types have quick make-and-break precision 
mechanism, unit base for each pole 60 Amps. and over. Com- 
plete range of knockouts, attractive machine-gray finish. 
Listed as standard by Underwriters’ Laboratories, Inc. 


TYPE “A” — Range 600 Volts and less; 30 to 1200 Amps. Horsepower 
rated. Fusible or no-fuse types, with Interlocking Cover (cannot be 
opened when switch is ““ON”’.) 

TYPE ‘‘C” — Range 600 Volts and less; 30 to 600 Amps. Horsepower 
rated. Fusible or no- fuse types. Cover non- interlocking with snap latch; 
may be fastened by padlock. Highly serviceable switch for average re- 
quirements; priced lower than TYPE ‘‘A’’. 





TYPES 
“~” and “Cc: 


Mail this Coupon 


To Arrow - Hart & Hegeman Electric Company, Hartford 6, Conn. 


Send us your new Catalog C-10 of Enclosed Switches — 
Types “A”, “C” and “D”— and other Service Equipment. 
(Name) 

(Company) — 

(Address) ___ 

(City & State) 


THE ARROW-HART & HEGEMAN ELECTRIC COMPANY, HARTFORD, CONN.,U. S.A. 
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Manufacturers 
News. 


AMERICAN STEEL & 
WIRE APPOINTMENTS 


H. H. Bullen has been appointed 
manager of western district electrical 
products sales, of American Steel & 
Wire Company. His territory covers 
the states of Illinois, Indiana, Iowa, 
Wisconsin, Nebraska, Wyoming, Colo- 
rado, New Mexico, Minnesota, Mon- 
tana, North Dakota, South Dakota, 
Missouri and Kansas. He will continue 
to maintain his headquarters in Chi- 
cago. 

John R. Gaut has been appointed 
assistant manager of Chicago district 
operations. Nelson W. Dempsey has 
been named general superintendent at 
Waukegan Works to succeed Mr. Gaut, 
while Vernon L. Strohm has been 
moved up to the position of division 
superintendent of wire mills to fill the 
vacancy left by Mr. Dempsey. 








Yip 


\ 












Here’s what the 


NATIONAL ELECTRICAL 
WHOLESALERS’ ASSOCIATION 


says about 


Certified Ratings 


At its May, 1947 meeting the National Electrical 
Wholesalers’ Association adopted a resolution con- 
cerning the use of the Certified Rating Label for pro- 
peller fans... the label which assures the purchaser 





ll 


_. 


| WESTINGHOUSE CHANGES 


Westinghouse Electric Corporation, 
Pittsburgh, Pa., has announced the ap- 
pointment of F. D. Weatherholt as 
assistant industrial sales manager with 


—_ 







\ that the propell i i s 

\ ve wis nd “ er fan he buy , will perform ee ecified. ~ headquarters at East Pittsburgh. 

\ e resolution states in part: It is the consensus of Sitward C.F. Areott has beck aa 
\ the Fan and Ventilating Committee of N.E.W.A. that ab ansistant Girector of research toc 
\ the standard Test Code is a beneficial and constructive Westinghouse Lamp Division, Bloom- 


field, N. J. 

George E. Richardson has been ap- 
pointed assistant to the manager of 
the Feeder Division, Westinghouse 
Electric Corp. 

Bernard Lester, assistant manager, 
headquarters, industrial sales depart- 
ment, has retired after 43 years of 
service with Westinghouse. Following 
his retirement, Mr. Lester is opening 
his own consultation service in the sale 
and distribution of machinery and 
equipment for managers of medium- 
sized and small industrial builders and 
suppliers. 


\ program in the attic and ventilating fan industry.” 
\ 


\ This 1s important to YOU... 


This action of the N. E. W. A. gives 
strong support to the assured-per- 
formance principle of Certified Rat- 
ings,and emphasizes the importance 
to you of following this principle in 
your purchasing of propeller fans. 
Sixteen of the leading manufac- 
turers of gegen fans are 
members of the Propeller Fan 
Manufacturers’ Association, 
testing and rating their fans 
according to the standard test 
code established by the Ameri- 
can Society of Heating and 
Ventilating Engineers.This gives 
you ample opportunity to select 
a certified propeller fan on 
your next purchase. 


eee LOOK FOR the 
P. F. M. A. Certified 
Rating Label on the 
propeller fans you buy! 


_ 

























W. E. WILSON ELECTED 
V. P. OF ACME ELECTRIC 


At the last meeting of the board of 
directors of Acme Electric Corporation 
of Cuba, New York, Wm. E. Wilson, 
who has been sales manager of the 
company for the past three years, was 
elected to the office of vice president in 
charge of sales. Before joining Acme, 
Mr. Wilson was associated in Wash- 
ington with the War Production Board 
and before that he was with Jefierson 
Michigan Electric Co. 

; Charles T. Little has been appointed 






NS 


\ 





yy 
yyy 


Published by 


PROPELLER FAN MANUFACTURERS’ ASSOCIATION 


Neat 
Verr 
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Engineered ing Products 





The name of Globe Lighting 
Products Inc. has become 
synonymous with expert 
engineering and the finest 


in Design, Craftsmanship 





and materials. Leaders in 
lighting of distinction for 


over a quarter century. 


WRITE TODAY for Globe's two, colorful catalogs covering commercial and residential lighting. 


G L 9 e e Established for over a quarter century 
. 


LIGHTING PRODUCTS, INC. 
BROOKLYN, NEW YORK ® LOS ANGELES, CALIF. 
NEW YORK showrooms: 16 EAST 40th STREET 
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FULLMAN 





No. 280 Nozzle with 
No. 200 Cover Plate 


10 Amp. 250 Volt Receptacle in Brass 
Housing, mounted on '/2” brass pipe 
extension 3” long—ionger extension if 
desired. 


“LATROBE”: 


Floor Boxes and Wiring Specialties are quickly and 


“Latrobe” 


— Dog’’ Supports are safe 
an 
porcelain or glass insulators 
to exposed steel framework. 
Four sizes, from 1” to 2!/2”. 


atwrohbe 


PRODUCTS 








“Bull Dog” 
Insulator Support 


efficient for fastening 





No. 470 “Latrobe” 
Pipe or Conduit Hanger 


Made of highest grade ~ IT iron and 
—— Dp ated. a ne 3 : ye, is or conduit 
or hanging > and |” pipe o 

to steel beams up to 3%” thiek. No. 

for larger pipe. 


QUICK TO INSTALL 


easily installed. They are durable and economical and give top- 
flight, trouble-free service. 





No. 150 Box— 
No. 207 Nozzle 


Adjustable and watertight for in- 
stallation in concrete or wood- 
finished concrete floors. Furnished 
with 4,” Cover Plate No. 242 =e 


Millions of these high quality, de- 
—— staples are now in use 


every 
States. Packed in cartons, kegs 
or barrels. 


> 


“Bull Dog” 
BX Cable Staples 


ion of the United 





No. 110 “Latrobe”’ 
Watertight Box 


This non-adjustable, watertight Floor 
Box is extremely simple and compact 





large Adjusting Ring No. 215 





in design, making for speedy installa- 
pene ase by soma ad canes ai 8 Re- 
ceptacle ov a 

Sold Only Through ess icles 


Wholesalers 











No. 284 Nozzle with 
No. 200 Cover Plate 
Neat, compact-fitting and extremely dur- 


ble, this 
ante either 2” or %4” brass pipe extension. 


uplex Receptacle Nozzle comes 





No. 252-R Two Gang Box 


This Two Gang Adjustable Box has our No. 
208 Receptacle in one jon. One Cover 


Flush Brass Plug. 


FULLMAN MANUFACTURING CO. 


LATROBE 
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PENNSYLVANIA 
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Plate has '2” Flush Brass Plug; other has > 


W. E. WILSON 


direct factory representative in charge 
of the New York City office located in 
4717 Grand Central Terminal Building. 


GENERAL ELECTRIC 
APPOINTMENTS 


F. K. McCune has been appointed 
assistant to the general manager of the 
apparatus department of General Elec- 
tric Co. He will assist the general 
manager on administration and organi- 
zation matters. 

Albert J. Brock has been named 
assistant manager of construction ma- 
terials sales for G-E. He is succeeded 
as manager of the G-E Home Bureau 
by I. P. Pruitt. 

J. H. MacPhee has been appointed 
wiring device representative in the 
Northeastern district. 

Announcement has been made of 
the appointments of James W. Arthur 
as North Central district representative 
and Allen A. Olson as Pacific district 
representative for G-E wire and cable. 

John O. Wiley, who was formerly 
assigned to the Minneapolis territory 
as representative for conduit products, 
has been named representative for the 
same line in Indiana and northern IIli- 
nois. 

William J. Kern has been named as- 
sistant supervisor of the field service 
section of the Company’s product 
service division. 


WESCO FORMS NEW 
DISTRICT 


The Westinghouse Electric Supply 
Company has announced the creation 
of a South Atlantic district with head- 
quarters at 40 South Calvert Street, 
Baltimore, to supervise company op- 
erations in Maryland, Virginia and the 
District of Columbia. The territory 
formerly was covered by the Middle 
Atlantic District, with offices at Phila- 
delphia. 

Company branches at _ Baltimore, 
Washington, Richmond, Norfolk and 
Roanoke are included in the new dis- 
trict, which will be headed by C. R. 
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...in speeds to be measured. 


And we have instruments to help solve your speed-measuring 
problems accurately . . . dependably. 
Covering a wide range of speeds, each Biddle Instrument is 
designed to do a specific job . . . and do it well. Included among 
the Biddle line are: 
e ‘“FRAHM” Resonant-reed Permanent Mounting 
Tachometers 
e “FRAHM” Resonant-reed Portable Hand Tachometers 
e ‘JAGABI” Tachoscopes 
e “JAGABI” Type-A Tachometers (centrifugal) 
e ‘“JAGABI" Speed Indicators (chronometric) 
Accuracy . . . dependability . . . ruggedness . . . these are the 


built-in advantages that you get with every Biddle Instrument 
. .. advantages equally important in the field, in the laboratory, 


or on the production line. 


The Biddle Instruments listed above and many others are 
described fully in Bulletin 35-EC. We will be pleased to 


send you a copy. 


JAMES G. BIDDLE CO. 


Electrical & Scientific Instruments 


1316 ARCH STREET, PHILADELPHIA 7, PA 
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Lee, formerly manager of WESCO's 
branch at New Orleans, La. 

J. T. Ridgeway will continue ag 
manager of the Baltimore branch, and 
J. F. Myers as Middle Atlantic district 
manager. Under Mr. Myers’ jurisdic. 
tion are branches at Philadelphia, Aj. 

- lentown Reading, Williamsport, York, 
Pa., and Wilmington, Del. 


FRANK MASON PROMOTED 
BY U. S. MOTORS 


Announcement has been made of the 
appointment of Frank M. Mason as 
vice president in charge of the Atlantic 
plant of U. S. Electrical Motors, Ine. 

Mr. Mason joined the organization in 
1930 and has been successively in 











BUILT TO R.E. A. SPECIFICATIONS 


KEYLESS CEILING RECEPTACLES—WHITE PLASTIC— 
Catalog Nos. 275-3, 275-4. 660V-600V. For 
314” and 4” round boxes. Extra 14” over- 
size design permits safety margin for instal- 
lation. Rigid terminals—large binding head 
screws will take No. 10 copper wire. Light 
weight; advantage in shipping and han- 
dling. Not subject to mechanical stresses 
found in porcelain. Breakage reduced to 
minimum. Washer head screws furnished 
for quick mounting. 








F. M. MASON 





TOGGLE SWITCHES, T-RATED —10 Amp., 125V, 
T; 5 Amp, 250V. Single pole brown bakelite, 
Catalog No. 400. Three way, Catalog No. 403. 
In ivory, Catalog Nos. 400-I, 403-I. Cup 
Dimensions: 134” long, 7%” wide, 1” deep. 
Small, compact body, for easy wiring. 





| charge of the test department, service 

| department; then assistant chief engi- 

| meer, Chicago district manager, and 
manager of the Brooklyn assembly 
plant. 

He will make his headquarters at the 

| U.S. Motors’ plant at Milford, Conn. 


DUPLEX RECEPTACLE “T” SLOT—15 Amps-125V; 
10 Amps-250V. Side wired, brown bakelite, 
Catalog No. 300. Ivory Catalog No. 300-I. 
Phosphor bronze contacts for durability. 





— with rigid adherence to the specifications of the | 
Rural Electrification Administration, where they apply, | 


SYLVANIA APPOINTMENTS 


George R. Sommers, formerly Pacific 
Coast manager of lighting products for 


these Slater Lifetime wiring devices admirably fulfill the ; . 
Sylvania Electric Products, Inc., has 


requirements of the program to electrify rural homes. been appointed director of sales for all 

‘ . product divisions of the company in 

These lifetime devices are engineered and produced for that area. In his new capacity Mr. 

. 7 3 Sommers will be responsible for direct- 

long-term service under heavy usage. Individual packing ine all sales activities, distribution 

minimizes stock loss for wholesalers, contractors and dealers. ate and merchandising programs 
or the West Coast territory. 

Distributed only through wholesalers. Garlan Morse and Frederick W. 

Fulle have been appointed merchandis- 

All items are listed and approved by Underwriters’ Laboratories, Inc. ing managers of the Lamp Division, 


respectively of Sylvania Electric. 


ALLIS-CHALMERS 
APPOINTMENTS 


Election of W. A. Roberts and W. C. 
| Johnson, executive vice presidents of 
| Allis-Chalmers Mfg. Co., to the firm’s 





board of directors has been announced. 
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THEY'VE PLANNED 


for tomorrow's wiring today 




































AT OKLAHOMA PAPER COMPANY 


Planning a paper plant—like planning any other 
building—is a struggle with obsolescence from 
the time the first pencil mark goes on the drawing 
board. And it’s just this kind of swift old age 
which the Oklahoma Paper Company was fight- 
ing when it equipped a brand-new addition to 
its Oklahoma City plant with General Electric 
Fiberduct underfloor raceways. 

This kind of planning—in anticipation of 
changes in floor arrangement and operations— 
calls for an electrical system that can be changed 
to meet any condition, at any time, at little 
expense. At the Oklahoma Paper Company, 
flexibility like this is provided by a network of 
Fiberduct raceways laid on 14-foot centers in the 
concrete floor. With this ample system, new out- 
lets can be installed practically anywhere in the 
floor simply by tapping into the raceway. New 
circuits can be added anytime, without ripping 
up floors. 

In the planning stage of any project, consider 
GE Fiberduct raceways for their adaptability to 
changes in building layout, to new demands on 
electrical capacity, and to new types of electrical 
equipment. Insist on G-E Fiberduct raceways for 
buildings that must stay electrically young. If 
you're interested in knowing more about this 
adaptable system, contact your nearest General 
Electric merchandise distributor, or write to 
Section C2-318, General Electric Company, 
Bridgeport 2, Connecticut. 


Noncorrosive, nonmetallic Fiberduct raceways, . : 
laid in monolythic or slab and fill constructions, S ; , 

can be laid out in patterns as simple or complex ef y 

as present and future building facilities may re- = 

quire. Accessible handholes at junctions permit “ii 

easy installation of new circuits. To provide a * i a ” s iG i [ | 
new outlet after the floor is laid, merely make a 
small opening in the floor over the ‘raceway, pull 

the wires through, and install the outlet. The 

job is done with no interruption of the building's BACMVAYA 


facilities—and at low cost. 


FOR ELECTRICAL FLEXIBILITY 


GENERAL @ ELECTRIC 
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Mr. Roberts is in charge of the com- 
pany’s tractor division, and Mr. John. 
son the general machinery division. 

James M. White, vice president in 
charge of manufacturing, has ap. a 
nounced his resignation effective Jany- . 
ary 17, but will remain in an advisory } 
capacity to President Walter Geist for 
the next six months. 

Manufacturing operations will con- 
tinue under the direction of Fred §. ; 
Mackey, general works manager in : 
charge of all general machinery plants { 
and Hugo W. Liebert, general works “ 
manager in charge of all tractor plants, 

George H. Carden and T. G. Smith 
have been named respectively manager 





The Makers and Distributors of 


of the Baltimore district office and resj- 


FLUORESCENT and Incandescent 
LAMPS ml representative at Beaumont, 





HARTMANN NAMED 
G.S.M. OF ROEBLING 


John A. Roebling’s Sons Company, 
Trenton, N. J. has announced the ap- 
pointment of E. George Hartmann as 
general sales manager. 

Mr. Hartmann, who brings to his 
new position over 29 years experience 


For Every Industrial Service 
Urge You to Make the Most of 


PLANNED LIGHTING 





For better products and increased production at lower over- 
all cost plan your lighting before you buy lamps or fixtures. 


CHAMPION helps you: 
1. By supplying the finest quality, longest lasting lamps that 
forty-eight years of specialized experience in the manufacture 
of lamps for industry can produce. 





2. By concentrating on low overhead and direct sale through E. G. HARTMANN 


qualified industrial suppliers to assure you minimum lamp and 
lighting cost. 

3. By stationing trained lighting experts in industrial centers 
to furnish prompt, dependable recommendations on all lamp 
or lighting problems. 


Letus mail youacopy of the Champion 
Maintenance Manual “A” It’s full of 
useful hints on how to make the most 
of planned lighting. 





CHAMPION LAMP WORKS 








in the wire field, has been associated 
with the Roebling Company since 1940. 
He is a member of the Wire Associa- 
tion and the American Iron and Steel 
Institute. 


SNYDER APPOINTMENTS 


Wally B. Swank, former sales man- 
ager of the E. F. Johnson Co., Waseca, 
Minn., has been appointed sales repre- 
sentative of Snyder Manufacturing 
Company, Philadelphia, for New York 
State. Mr. Swank will maintain offices 
in Syracuse, N. Y. 

Charles E. Anderson has been named 
as representative for a territory which 
includes Michigan, Ohio, Southern In- 
diana, Kentucky, Western Pennsyl- 
vania and the western part of West 
Virginia. He will maintain headquar- 
ters in the Rockefeller Building, Cleve- 


Lynn, Massachusetts ECE EeIEEE ~ yi 
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Porcelain Protected Wiring Systems are 
ADEQUATE because they have higher cur- 
rent carrying capacities. They’re SAFE be- 
cause porcelain is short-proof, shock-proof, 
rust-proof and corrosion-proof. Porcelain is 


PERMANENT as proved by installations in 


use for over 50 years. Porcelain systems are 
FLEXIBLE — readily extended, with easy ac- 
cessibility to open feeders. Porcelain systems 
are ECONOMICAL, as shown by their adapt- 
ability to practically all wiring plans, their 


low cost, and time-saving features. 


BE Save WITH 


PORCELAIN PROTECTED WIRING SYSTEMS 


ge ILLINOIS: ELECTRIC PORCELAIN CO. ye PORCELAIN PRODUCTS, INCORPORATED 


Macomb, Ill. 


dw SPECIALTY PORCELAIN WORKS 


Findlay, Ohio 


East Liverpool, Ohio 


we SUPERIOR PORCELAIN COMPANY 


Parkersburg, W. Va 


ve UNIVERSAL CLAY PRODUCTS COMPANY 


Sandusky, Ohio 
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POWDER OPERATED CONSTRUCTION TOOL 


Drives Threaded Studs 3 Inches 












ee 

_* won't believe it until 
you see it operate,” is the 
almost unanimous opinion of 


into Concrete INSTANTLY! 

















Several of the 30 threaded and 
unthreaded studs available with 
the DRIVE-IT tool. 





Stud Holding Power 
Between 2000 and 6000 Lbs. 








-38 Cal. (top) and .22 
Cal. (bottom) DRIVE-IT 
TOOLS 


contractors who have adopted the amazing new Powder-Power tool, 
DRIVE-IT, to drive steel studs through wood or metal into concrete. 


HOW IT WORKS 


The DRIVE-IT tool employs a small powder 
charge encased in a standard cartridge to 
drive studs 3" into concrete and through 
5/8" steel. The desired stud and cartridge are 
placed in the tool. The muzzle of the tool is 
placed on the spot where the stud is to be 
driven and the tool is forced forward. This 
detonates the explosive charge, driving the 
stud into concrete or steel with such force 
the stud actually fuses with aggragate or 
metal. Up to 6000 Ibs. force is required to pull 
DRIVE-IT studs from ordinary concrete. 


UNLIMITED APPLICATION 


The DRIVE-IT tool offers unlimited appli- 
cation for all contractors: 


ELECTRICAL: For anchoring conduits, switch 
boxes, cables, etc., to concrete and masonry. 






PLUMBING AND HEATING: For hanging pipe, 
heating ducts, from concrete ceilings or walls. 


PLASTERING: For suspending ceilings or 
“‘nailing’’ wood firring to concrete. 


GENERAL: “Nailing” steel window and door 
frames, wood sleepers, etc., to concrete. 


ABSOLUTELY SAFE 


DRIVE-IT, the original powder-operated 
tool, functions without recoil shock. It is 
absolutely safe and cannot be discharged 
even if dropped several floors. 


Write for Demonstration 
The DRIVE-IT distributor in your region 
will be glad to show you the .38 cal. and .22 
cal. models in operation. Write for complete 
DRIVE - IT information, name and address 
of your nearest distributor. 


TOOL CORPORATION 
FOOT OF S.W. WOODS STREET (°c’} 
PORTLAND 1, OREGON 





GENERAL CONTROLS 
PROMOTIONS 


General Controls Co. of Glendale, 
California, has announced the appoint. 
ment of E. B. Maire as sales manape 
of the Midwestern, Southern and East- 
ern branch offices. 

F, E. Weldon has been named fac. 
tory branch manager of the New York 
office, 101 Park Ave., serving the states 
of New York, New Jersey and Con. 
necticut. 

C. G. McCarthy will be Detroit fac. 
tory branch manager, covering Michi- 
gan, sections of Ohio and Canada. 

Don S. Bentley has been appointed 
factory branch manager in Los An- 
geles, serving Southern California, 
Arizona, sections of Nevada, New 
Mexico and Texas. 


Appointment of Eamonn D. A. Geog- 
hegan as factory manager of the Chi- 
cago plant of Solar Manufacturing 
Corporation at 4501 South Western 
Blvd., as been announced. 

Mr. Geoghegan comes to Solar from 
Tobe Deutschmann Corp., Canton, 
Mass. where he was chief engineer. He 
was previously connected with Polymet 
Manufacturing Corp., Radio Corpora- 
tion of America and Sprague Electric 
Company, in various engineering and 
production capacities. 


R. A. Lundbeck Company, 1900 Uni- 
versity Avenue, St. Paul, Minn., has 
been formed to take over the repre- 
sentation of the Allen-Bradley line of 
motor controls formerly handled by 
Savage-Girton Company of the same 
city. This company will cover Minne- 
sota, North Dakota, South Dakota, and 
the western counties of Wisconsin. 


Purchase of American Relay & Con- 
trols, Inc., 2555 West Diversey Avenue, 
makers of electrical relays, switches, 
and specialized controls, by David T. 
Siegel, Chicago manufacturer, was an- 
nounced recently. The firm has also 
moved to a new location at 4900 West 
Flournoy Street, Chicago, II. 


The Wilson Welder and Metals Com- 
pany, Inc., New York, has appointed 
the industrial Air Products Company 
as its exclusive electrode distributor in 
the state of Oregon. The main office of 
this new distributor is located at 3200 
N.W. Yeon Avenue, Portland, Oregon. 


The Pyle-National Company of Chi- 
cago, has announced the appointment 
of Peter G. Holliday as works man- 
ager. He was formerly vice president 
of Standard Cap and Seal Corporation, 
Chicago. 
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Bertram Weber—Architect 


A TELEPHONE RACEWAY COMES WITH THIS COTTAGE 


A raceway for concealing telephone wires 
is a feature which means a lot of convenience 
to any new home — and added profit for you. 


Installed within walls during construction, a 
few sections of pipe or electrical conduit will 
carry telephone wires to conveniently located 
outlets. A raceway eliminates the need for 
exposed wiring on walls or woodwork and 
assures modern built-in telephone outlets. 


Remember — NO ELECTRICAL CONTRACT IS REALLY COM- 
PLETE UNLESS IT INCLUDES A RACEWAY FOR TELEPHONE 


WIRING FACILITIES. 


BELL TELEPHONE SYSTEM 


ee 





TEUKUOL EKS 


Made by the 
Pioneers of 





Transformers 








Over 30 Years’ Experience 





This is our 


Principal business— 
not a side line 


Liberal Design 
Steel Encased 


Solderless Terminals 
Connection Compartment 


Leaders— 
with the latest 
improvements 
and refinements. 


A size and type - 
for every purpose. 
1/4 to 1000 Kya. 


All voltages. 
115 volts to 


15,000 volts. 





y% Kva 
Single Phase 
460/230 to 
115 volt 





100 Kva. Single Phase 
Floor Mounting Type. 


SORGEL ELECTRIC CO., 836 W. National Ave., Milwaukee 4, Wis. 


Pioneers in the development and manufacturing of Air-Cooled transformers. 
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Larry M. Rudbeck, with the Elec. 
trical Division of Allis-Chalmers singe 
release from the Navy two and one 
half years ago, is now associated with 
Homer G. Hall of Princeton, Ind. Mr. 
Rudbeck will be located in Indianapolis 
and will handle the various lines repre- 
sented in the Indianapolis and Louis. 
ville areas. Mr. Hall will continye 
operations with headquarters at Prince. 
ton. 


Cutler-Hammer, Inc., Milwaukee, has 
announced new and expanded quarters 
for their San Francisco sales office and 
manufacturing plant at 2130 Third 
Street. J. M. Cook is San Francisco 
district sales manager. 


Max Weber, designer and patent- 
holder of the Roto-Beam air radiant 
circulators, has announced that he will 
personally direct the manufacture and 
distribution of this line in the future, 
Mr. Weber takes over from Climax In- 
dustries, Inc., Clinton, Iowa, former 
licensee under Mr. Weber’s patents. 
The new address of Roto-Beam is 
1755-57 N. Keeler Ave., Chicago, II. 


Graybar Electric Company appoints 
E. H. Fohrman as district operating 
manager at St. Louis. 


R. H. Jewell has been appointed as 
sales representative in the newly op- 
ened New York City sales office of the 
Bright Light Reflector Company. 


The American Coach and Body Com- 
pany, Cleveland, Ohio, has announced 
the appointment of L. Duane Petee as 
body designer. 


Appointment of Theodore I. Leston 
as vice president in charge of produc- 
tion, of Eutetic Welding Alloys Corpo- 
ration, N. Y. has been announced. He 
became director of production in the 
late summer of 1947, and now assumes 
full charge of manufacturing at 110 
Duane Street, New York, where the 
company’s newly-equipped plant is 
located. 


Sykes Electric Mfg. Company has 
moved from the old Chicago location to 
new and larger quarters at 3905 Wesley 
Terrace, Schiller Park, Ill. 


Brown Company has announced the 
appointment of William F. Bishop as 
sales representative on the Eastern 
seaboard. Mr. Bishop formerly held 
various positions in technical sales. 
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BE SURE IT’S A 


Genuine 





TOLEDO THREADER 


YOU'LL SAVE TIME...CUT COSTS! 


Put genuine TOLEDO Pipe Tools in the hands of your 
mechanics—they’ll do better work, faster and cut costs! 

These are the easy-threading tools preferred by ex- 
perienced pipe fitters for nearly half a century. They’re 
Toledo-engineered for accuracy ... and day-in and day-out 

dependability. There’s satisfaction on the job... when you 
tool up right with TOLEDOS! The Toledo Pipe Threading 
Machine Co., Toledo, Ohio. New York 
Office, No. 2 Rector Street Building. 


Toledo Small Ratchet 
Threaders made in 
three models, 1/8” to 
2” pipe. 


=e 
FOR PRECISION PIPE TOOLS 


é ° 
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... PREFERRED 
BY LINEMEN 


Wherever there are linemen... what- 
ever the job—tough or routine— you'll 
find Klein Pliers. 

There’s good reason for this wide- 
spread preference that began when 
the electrical industry was in its in- 
fancy and has continued on through 
the years. 

Linemen know they can depend 
upon the quality and performance of 
Klein Pliers. Drop forged from the 
finest alloy steel, each pair is individ- 
ually tempered and tested—has the 
proper balance—just the right spring 
to the handles to minimize hand 
fatigue. A fitted hinge keeps jaws per- 
fectly aligned—the carefully matched 
knives cut swiftly, surely and stay 
keen for years. 

The complete Klein line includes 
pliers for every use. Your supplier will 
fill your order as quickly as possible. 





_ Ask Your Supplier 
Foreign Distributor: International Standard 
Electric Corp., New York 


A copy of the Klein Pocket 
Tool Guide, showing the 
Klein line and containing 
valuable tool information, 
will be sent on request. 


Since 1857 


































HANDLING ALUMINUM 
WIRES [FROM PAGE 91) 


Western Union style splices may be 
easily soldered. The aluminum should 
be preheated with an iron or torch and 
then fluxed. Subsequent operations are 
no different than accepted soldering 
practices. 

The following procedure has been 
used successfully in making soldered 
splices on stranded conductors, 


1, The cable ends to be joined are cut 
perpendicular to the cable axis, the in- 
sulation is removed, and asbestos wraps 
applied in accordance with normal pro- 
cedure, care being taken not to nick 
the strands while removing the insula- 
tion. 


2. The two outer layers of strands 
are stepped back, the maximum step 
on the outer layer being equivalent to 
about one-quarter of the length of the 
split connector sleeve to be used. The 
remaining strands are fanned out, 
Stepping requires little time and may 
be accomplished satisfactorily with a 
small tube or pipe cutting tool. The 
advantage of stepping lies in the fact 
that it allows deeper, more uniform 
penetration of flux and solder. Where 
stepping is found impractical, the 
spaces between the ends of the strands 
which are closed by burrs from sawing 
should be opened with a sharp pointed 
tool. Ends and exposed surfaces should 
be cleaned and wire brushed. 

Electrical test results on splices made 
using both methods of end preparation 
are very good. However, on dissection 
of splices, the stepped samples give the 
appearance of being a more substantial 
job. 

3. The conductor is heated slowly 
with a torch to insure uniform heat 
penetration throughout each layer of 
strands. The proper temperature is 
that at which an XA-803 solder stick 
will just melt when brought in contact 
with strand surfaces. Higher tempera- 
tures should be avoided in order not 
to damage the flux. 


4. No. 62 flux is applied over the 
strands with a brush, working the flux 
into all interstices and the ends of the 
cable. To facilitate flow, the flux may 
be thinned with about 25 percent by 
volume of ethyl or methyl alcohol, or 
it may be heated slightly. 


5. The split connector sleeve (tinned 
copper ) is placed in position. It should 
fit loosely to allow solder to flow freely 
around strands and through interstices. 
About 4 inch space is allowed between 
conductor ends. 


6. Solder is ladled at a pot tempera- 











PAGE 91) 


nay be 
should 
ch and 
MS are 
dering 


dered 


re cut 
1e in- 
vraps 
pro- 
nick 
sula- 


ands 


t to 








“WHAT'S THE QUICKEST, CHEAPEST WAY 
OUT OF CONDUIT TIGHT SPQTS?” 





‘Split couplings— 
made by OZ............ 


with that tough coupling job where it’s impossible to screw 
“L” conduits into ordinary fittings . .. what you need is the 
O. Z. Split Coupling. Simply butt the conduit ends within 
the opened Split Coupling, tighten the two nuts and you 
have a permanent joint. No turning or twisting is necessary 
—installation costs are kept to a minimum. 





Now available for conduit sizes ranging from 5” down to 
,”, O. Z. Split Couplings give you these advantages: 












LOW UNIT COST—simple, one- 
piece malleable iron construc- 
tion assures low-priced, high 
quality product. 












LOW INSTALLATION COST — just 
tighten nuts to close fitting. Bolt 
head is held in place by coupling © 
shoulder. 















TIGHT CLOSING — flange fits 
tight together when closed. 
Keeps out dust and dirt. 














UL APPROVAL | 
¥ 















SPRING STEEL LOCK WASHERS — maintain 
pressure for permanent connection. 




































f fre ee INTERIOR THREADING — meshes with 
conduit threading for a rigid, close- 
THEY'RE 0. kK. FOR DETAILS on these and other fitting connection. 


electrical products in the complete 
lF THEY'RE 0. a O.Z. line, get in touch with your local 
O.Z. distributor. He’s prepared now 
to serve you from stock. 


@ 3493 


ELECTRICAL 








ib / MANUFACTURING , 
—_ COMPANY condUIT FITTINGS * CABLE TERMINATORS ~* GROUNDING DEVICES 
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po i lated eo CAST IRON BOXES - SOLDERLESS CONNECTORS * POWER CONNECTORS 
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ture of from 550° F. to 600° F, into 

the connecting sleeve and allowed to : 

O flow freely to tin the conductors, (This ag 

| temperature range is apparently higher “ 

LECi! than the recommended 500° F. maxj- xi 
r mum for efficient fluxing. However 
TE cme ie: onaaeatttt | allowance has to be made for tem. 
perature drop caused by ladling and 

£ re) r fe | mn y |] a r me ] Ss Z by solder contact with conductor ; 

eS strands, especially in large cables, ) A 

Ji When the conductors are tinned, and th 

while the solder is still fluid, the ends . 

S 


are pushed tightly together and the 
connector is closed with pliers. 


witha... 










a 7. Ladling is continued and the 8 
- \UGK6QA splice finished per standard procedure. 
g' 
jc 
v 
The application of lugs is a standard c 


operation provided that the fluxing n 
procedure and soldering temperatures t 
described above are closely followed. t 
t 
I 
i 


ELECTRIC PLANT 


PORTABLE @ STAND-BY @ STATIONARY MODELS 
Copper lugs tinned with XA-803 
solder should be used. Stepping back 
of strands is not necessary. 

Where cable ends are free, the fol- 





Hand portable models 
700 to 1200 watts. 
Others from 250 watts ~ 











Six-cylinder Universal 
12,500 watt series. 


to 25 KW. 








tii Ls 
tonnes 


sees EEL 
HOSPITALS 


d 






@ America’s broadest line of generating plants + 


—backed up by 50 years’ designing and build- 
ing experience. 


Stationary service. 


Universal Electric Plants are of ‘Matched 
construction—assuring perfectly bal- 
anced units. This means engine, generator, cool- 
ing system, etc., are matched exactly to each 
other for maximum reliability—long, eco- 


Unit” 


nomical service. 


Thousands of Universals are in use on every TT TT I 

kind of powering job. Let a Universal Engineer [. 
specify the type and size best suited to your re- 
quirements. 


Qualified Contractors are invited to write 
for details on representing the complete 
Universal line. Desirable territories open. 


Write today. 


There are Universal models | | | 
for all power requirements, with sizes ranging 
from one to six cylinders—250 to 25,000 watts, 
AC or DC. All types of controls—manual to 
fully automatic—for portable, emergency or 








GAS STATIONS 
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SCHOOLS 
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ie 


nT | 
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PUBLIC BUILDINGS 


CONSTRUCTION CAMPS 





UNIVERSAL MOTOR COMPANY 


FOUNDED 
438 UNIVERSAL DRIVE 


1898 
OSHKOSH, WISCONSIN 
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lowing method of applying terminals 
may be used to advantage. 

1. The cable end to which the lug is 
to be applied is cut perpendicular to 
the cable axis, the insulation is re- 
moved and asbestos wraps applied in 
accordance with normal procedure, 
care being taken not to nick the strands 
while removing the insulation. 

2. The interstices which are closed 
by burrs should be opened with a sharp 
pointed tool. Ends and exposed sur- 
faces should be cleaned and wire 
brushed. 

3. Strands are heated for from 15 to 
30 seconds, depending on conductor 
size, by dipping into a solder pot be- 
tween 550° F. and 600° F. On re- 
moving, excess solder is shaken off to 
leave the surfaces and interstices clean 
for fluxing. 

4. The conductor is dipped into a 
small container of flux and allowed to 
remain till boiling stops. The flux may 
be thinned with about 25 percent by 
volume of ethyl or methyl alcohol to 
facilitate flow, or it may be heated 
slightly. Fresh flux should be used for 
each termination. 

5. Excess flux is shaken from the 
conductor and it is immediately im- 
mersed in the solder to tin the strands. 

6. The lug is tinned and filled with 
molten solder. 

7. The conductor end is slipped into 
the lug and held till the solder sets. 

The foregoing procedures represent 
practical methods of soldering alumi- 
num conductors. Splices and termina- 
tions made in accordance with these 
procedures are satisfactory. 
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Copper to aluminum splices may be 
made without difficulty. The XA-803 
solder and No. 62 flux serve equally 
well for both metals. 


Compression 


Compression designs vary with the 
manufacturers. One type compresses 
the barrel of the fittings to a hexagonal 
shape, another remains round, while 
still another relies on a deep impression 
or indent. Each of the types have given 
good results. 

It is necessary, however, to use a 
good oxidation inhibiting compound in 
joints of this type. 

These compounds should be forced 
well up into the strands and should 
completely coat all surfaces before con- 
nections are made. Several manufac- 
turers supply their fittings with in- 
hibiters sealed in the barrel. When 
the fittings are worked on before com- 
pressing, the compound is forced up 
into and around the strands. 

Alcoa No. 1 Joint Compound is 
an excellent material for this applica- 
tion. It has a continued dissolving 
action on the aluminum oxide film 
without attacking the aluminum. How- 
ever, it is water soluble and if used, 
should be well protected by a thor- 
oughly waterproof taping job. 

Compression fittings should be made 
of E. C. grade aluminum for best re- 
sults. The use of the same metal here 
eliminates difficulties which may arise 
from different coefficients of expansion 
and different rates of recovery after 
compression. The use of copper and 
the alloys of copper is undesirable since 
this metal and its alloys have lower 
coefficients of expansion than alumi- 
num which causes the conductor to 
creep and the joint to loosen under 
continued load cycling. It has a greater 
recovery rate after compression than 
aluminum which leads to looseness and 
high resistances. Tests have shown 
that continued usage under these con- 
ditions results in internal oxidation 
and subsequent failure. 

For increased efficiency of operation, 
compression fittings should have large 
contact area for low resistance; they 
should have sufficient mass for low 
temperature operation ; and they should 
be plated to reduce dissimilarity be- 
tween the aluminum and the equipment 
to which it is to be connected. 


Bolted Connections 


Bolted fittings are probably the most 
commonly used in present times be- 
cause of the few tools and compara- 
tively short time needed for installa- 








RCA wun: 


FOR INDUSTRY 


( / RCA 833-A Power Tube 


--- available from your 
local RCA Tube Distributor 


mw RCA has an industrial tube type for virtually every 
renewal requirement . . . and RCA tubes are directly 
interchangeable with other standard types. 

For your convenience, RCA industrial electron 
tubes are now available directly from RCA or from 
your local RCA Tube Distributor. 


The Fountainhead of Modern Tube Development is RCA 


Send for New Guide 


RCA 16-page booklet contains the 
data you need for the quick selection 
of power tubes, voltage regulators, 
thyratrons, ignitrons or gas recti- 
fiers for any installation or applica- 
tion. Ask for Bulletin PG-101. RCA, 
Commercial Engineering, Section 
CT77, Harrison, N. J. 





o 
TUBE DEPARTMENT 


RADIO CORPORATION of AMERICA 


HMARRISOM MS 
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Blackhawk Benders do MORE 
than bend pipe. They include a 
Porto-Power Hydraulic Unit 
that performs this triple job: 


ae 


BLACKHAWK 


WORLD'S LARGEST MANUFACTURER OF HYDRAULIC JACKS 
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tion. The multitude of designs are 
too numerous to mention. However, 
the majority of these will not operate 
successfully on aluminum. In selecting 
bolted fittings, the advice of a reliable 
manufacturer should be followed. 

Generally, for successful operation, 
a fitting of this type must have high 
contact pressure, and large contact 
area. Pressures should be transmitted 
to the conductor through the medium 
of a large pressure bar or area. Set 
screw connections are definitely poor. 
The connector bodies and bolts should 
be rugged enough to exert considerable 
pressures. 

Internal serrations are not recom- 
mended unless sufficient pressure can 
be exerted to bury these completely in 
the aluminum strands. If the con- 
ductor is allowed to ride on the knife 
edges of the serrations, contact area 
will be reduced considerably with re- 
sulting high resistance joints. 

Two types of connectors which have 
given excellent results under cyclic 
loading at full rated load, “in air”, are 
well worth mentioning here. The first, 
a heavy duty Burndy “NA-C”, is a 
four-bolt tin-plated copper alloy assem- 
bly. It has exceptionally large contact 
area and is capable of exerting extreme 
pressure through the medium of its 
four bolts. The operating temperature 
of this lug is well below conductor 
temperature. The second, a Thomas 
and Betts “Tite-Bind”, is a conical 
wedge type of cadmium plated copper 
alloy. The contacting surface of the 
cone is serrated and sufficient pressure 
is generated to drive these serrations 
into the aluminum. Excellent electrical 
contact is obtained in this manner. 
Operating temperatures of this lug are 
also below conductor temperatures. 

Certain precautions are recom- 
mended for all connectors. Since they 
are usually of copper or copper alloy, 
they must be coated with zinc, cad- 
mium or tin. The coatings should be 
sufficiently thick to afford adequate 
protection. An anti-oxide paste should 
always be applied before installing 
connectors. Various compounds are 
available and can be obtained from 
connector manufacturers; also, other 
compounds such as “No-Ox-Id Grade 
A Special” manufactured by the Dear- 
born Chemical Company and Alcoa 
“No. 1 Joint Compound” are satis- 
factory. As mentioned previously, 
however, the No. 1 Joint Compound is 
water soluble, and care should be 
taken to prevent its washing away. 

The Underwriters’ Laboratories, 
Inc. are now carrying out tests on 
bolted type connectors and will prob- 
ably list those approved for use. 














Save Money - 
and Time 
with 
SYVTLRON 
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AMME 
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3600 Powerful, 
Hard-Hitting 
Blows per Minute 
Speed Up— 
Drilling—Cutting— 


Chipping in concrete and 
masonry 





SYNTRON’S patented electromagnetic 
principle uses only one working part— 
the PISTON—producing high speed, 


hard-hitting blows that cut down job 
time. 


Write for illustrated folder 


SYNTRON CO. 
690 Lexington, Homer City, Pa. 
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NEW 
EQUIPMENT [FROM PAGE 102] 


yeoped. Starting, charging and shut down 








are performed automatically by the new 
gait, The m-g set and controls are con- 
tained in a cabinet 34 inches high, 244 
inches wide, and 12 inches deep. On a 
doping top are mounted the timer, am- 
meter, and control switch for manual or 
automatic operation. A door in the front 
opens into a storage cabinet. Beneath 
the storage space are the m-g set and con- 
trols, which are ventilated by louvers 
located in the sides of the steel enclosure. 
It can be used on 220 or 440, 3 phase, 60 
cycle power supply. General Electric 
Company, Schenectady 5, N. Y. 





Anchor 


A new positive-lock expanding anchor, 
known as Texanker, has been announced. 
It teatures ribbed blades for maximum 
strength with least weight, malleable iron 
construction for corrosion resistance and 
guide rails designed to insure proper 
balance of driving forces. They are 
available with a holding power of 6,000. 
8,000, 10,000 or 12,000 pounds. AI! sizes 
have REA approval. Texas Foundries, 
Lufkin, Texas. 


Electric Heater 


A wall-type auxiliary electric heater 
has been announced. It has a grill of 
rust-proof satin finished aluminum and 
this flush-to-wall unit is particularly 
suited for the bathroom, or is adaptable 
for any other location where convenience 
of having extra heat is desired. It sup- 
Plies heat by both radiation and convec- 
tion and has Underwriters Laboratories 
approval. The vertical semi-cylindrical 
heating element consists of nickel-chrome 
wire supported on the outside of a ce- 
tamic post. The heater measures 102 by 
20 inches, has a capacity of 1250 watts 
and operates on 115 volts, a-c or d-c. 
Electric Heating Department Westing- 
house Electric Corporation, Emeryville 
8 Calif. 
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POWER CIRCUIT 
TRANSFORMERS 


HE most economical way of providing low 

voltage circuits for the lighting and operat- 
ing of machine tools is to run a branch line from 
the power line, using a transformer to step 
down the voltage. 


Dongan Transformers are being used for this 
purpose in industrial plants throughout the 
nation, reducing installation time and also con- 
serving critical materials. 


Capacities up to 37% KVA. 
single and 3 phase. 


a 
DONGAN ELECTRIC MFG. CO. 
2980 Franklin Detroit 7, Mich. 


The Dongan Line 
Since Nineteen-Nine 








WEIGHS 
6'2 Ibs 
PULLS 
500 lbs. 








Use the new ‘‘Midget’’ Puller to save time and 
strength on scores of jobs in utility and electrical 
construction and maintenance. One of the most com- 
pact, versatile tools ever made for tightening wire, 
tensioning guys, lifting equipment. 500 lb. capacity 
on lift or pull, requiring only 28 lbs. of effort at max- 
imum load. Snaps on lineman’s belt. Two-way ‘‘Safety- 
Load” handle serves as lever or high speed crank. 
Ask for Bulletin EMP- 2. 


Other Coffing Products: The HOIST-JACK ¢ SAFETY-PULL 
HOISTS * ELECTRIC HOISTS + SPUR-GEARED HOISTS e 
LOAD BINDERS + TROLLEYS 


COFFING HOIST COMPANY 


DANVILLE E, 1~24:9 
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new “Briction-Set” 


FIXTURE HANGER... 
That Adjust With a Twist of the Wrist! 


At last you can get a Fixture Hanger that turns to 
any angle after being screwed to an outlet box. 
Although base and receptacle remain stationary, 
hanger orms may be turned to align with any 
preconceived lighting plan. Exclusive Friction Ring 
firmly holds fixture in selected position. Hanger 
screws on to 3%” or 4” outlet boxes, no other 
fastening necessary. Furnished complete with re- 
ceptacle, two 5° chains, hooks and cord clips. 


Friction-Set K100 . . . List Price $1.10 For ony fixture position 
Write for Bulletin K25 


SIMPLET ELECTRIC COMPANY 


3600 West Potomac Avenue ©@ Chicago 51, Ill. 
112 Chariton Street @ New York 14, N.Y. 
( 
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New Equipment 
Briefs _..__ 


Jefferson Electric Company, Bell- 
wood, Ill. has introduced the “Wizarq” 
universal mounting door bell trans- 
former. It is designed for attachment 
to outlet box or cover, square or round; 
to wall of fuse or switch cabinet. , . . 
Shenley Electric Products Co., Chicago, 
Ill. has placed on the market a fluores- 
cent fixture, known as the Illinois, with 
louver that can be hinged from either 
eo A new Batter-Up car battery 
charger which mounts permanently 
on the car is manufactured by Schuy- 
ler Engineering Service, Chicago. It 
can be plugged into any 115 volt a-c 
outlet. 

A heavy-duty, service station flood- 
light with asymetric beam for uniform 
illumination over entire area has been 
announced by Westinghouse Electric 
Corp. It is designed for use with PS- 
52 bulb incandescent lamps from 750 
to 1000 watts ratings or 400 watt 
mercury lamps. .... A ventilating 
unit made by Roto-Beam, Chicago, is 
claimed to be noiseless; non-corrosive, 
non-magnetic, free of vibration and dis- 
tortion. Unit has standard 110 volt a-c 
motor. Also available for d-c, and in 
other voltages. 

The Milwaukee Resistor Co. has an- 
nounced production of a new ferrule 
type resistor, in which the ends of the 
resistor core are coated with copper, 
and serve as ferrules..... Fast, com- 
plete fluxing of oily and uneven sur- 
faces is claimed for a new non-acid 
soldering flux announced by Division 
Lead Company, Chicago. .... Harni- 
schfeger Corporation in Milwaukee has 
introduced a new magnetorque control 
for overhead cranes. Unit consists of 
rotor and _ stationary field member 
through which braking forces are ex- 
erted electromagnetically. 

The Foto-lator is a new type two- 
way ventilator for the darkroom, made 
by Trade-Wind Motorfans, Inc., Los 
Angeles, Calif. It can be installed in 
a wall, door or window opening....A 
new packaged amplidyne control unit 
designed for use on steel mill and simi- 
lar mill and processing line control 
applications where speed, current, or 
voltage regulation are required has 
been announced by General Electric 
Company, Schenectady, N. Y..... A 
new line of sensitive multiple arm 
relays is being made by Signal Engi- 
neering & Mfg. Co., New York City. 
They are adaptable to a wide variety 
of circuit arrangements. 

Talk-A-Phone Co., Chicago is in- 
troducing a _ two-station inter-com- 
munication system, known as “Elsie”, 
for installation in homes, farms, pro- 
fessional offices, stores and other com- 
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mercial or private applications. It 
operates on a-c or d-c-110-115 volts. 

_., Natvar #400, extruded vinyl tub- 
ing is manufactured by the National 
Varnished Products Corp., Wood- 
bridge, N. J. and approved by Under- 
writers’ Laboratories for continuous 
operating temperatures at 105° C. 

A new magnetic type’ instrument for 
jiquid-level indications on transformers 
jg made by Westinghouse Electric 
Corp.. The weatherproof dial assembly 
eliminates fogging due to breathing and 
condensation under the glass. .... 
A new 200-watt R40 radiant Hi-flood 
lamp with medium base that fits fix- 
tires for 150 watt PAR lamps is now 
being made by Radiant Lamp Corpora- 
tion, Newark, N. J. Lamp is made of 
heat-resisting glass, and_ resists 
moisture, sleet, and vibration without 
cracking..... The Coffing Hoist Com- 
pany, Danville, Ill. has introduced a 
new “Mighty Midget” puller designed 
to pull or lift 500 Ibs. 

Wilson Welder and Metals Company, 
Inc., New York City has announced the 
“Hornet” motor generator arc welding 
machine, designed for either 220 or 440 
volts with no change in relays or addi- 
tional wires being required for voltage 
reconnection..... A high speed super- 
sensitive electronic registration control 
developed by the Ripley Company, 
Inc., Middletown, Conn. consists of a 
scanner and amplifier. .... A new line 
of electrical wiring devices designed for 
residential and commercial use are 
manufactured by the Plas-Tex Cor- 
poration of Los Angeles, Calif. Duplex 
receptacle is rated at 10 amps. 250 
volts, 15 amps. 125 volts. 

A new high visibility transformer 
temperature indicator has been de- 
veloped by the Westinghouse Electric 
Corporation, Pittsburgh, Pa..... A 
line of improved totally-enclosed, fan- 
cooled, wound-rotor motors has been 
announced by the Allis-Chalmers Mfg. 
Co., Milwaukee, Wis. Motors are built 
with an improved tube-type air-to-air 
heat exchanger. .... “CutTrode” is 
a new arc-vapor cutting tool developed 
by Eutectic Welding Alloys Corpora- 
tion, New York City. It consists of a 
metallic core, surrounded by a sheath 
or coating which is resistant to heat 
at very high current ranges. 


American Phenolic Corporation, Chi- | 


cago, has developed three new indus- 
trial tube sockets for mounting indus- 
trial tubes on the face side of vertical 
control panels. . . . . The improved 
“Speed-Trol” variable speed electric 
power drives now provides fingertip 
speed control throughout, combining 
motor and speed control in one unit. 
....A 25-kvar individual distribution 
capacitor with lower weight per kvar 
than existing 15-kvar units for reduced 
crossarm loading is made by Westing- 
house Electric Corporation, Pittsburgh, 
|. Loopohm resistors, developed 
by Ward Leonard Electric Co., Mount 
Vernon, N. Y. are designed for con- 
tinuous duty high current applications. 
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ommutators/ 


FOR PROMPT 
SERVICE CONTACT 
YOUR NEAREST 

DISTRIBUTOR 


DISTRIBUTORS 
CARRYING STOCK 


INSULATION 
& WIRES INC. 
3435 Choteau Ave. 
St. Louis 3, Missouri 
25 W. Broadway 
New York 7, N. Y. 
30 Trowbridge Ave. 
Detroit 2, Michigan 
1040 Tremont St. 
Boston 2, Mass. 
450 Bishop St. N. W. 
Atlanta, Georgia 
1111 Live Oak St. 
Houston 3, Texas 


TRI-STATE SUPPLY 
CORPORATION 
318 Occidental Ave. 
Seattle, Washington 
544 S. San Pedro St. 
Los Angeles, California 
554 Bryant St. 

San Francisco, Calif. 


Sales by Representatives 
only 


MANUFACTURERS 

SPECIALTIES, INC. 

312 E. Wisconsin Ave. 
Milwaukee 2, Wis. 


A. J. ELLIS CO. 
20 E. Jackson Blvd. 
Chicago 4, Illinois 
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AVAILABLE 
FROM STOCK... 


REPAIR SHOPS...NOTE 


A FACTOR OF PARAMOUNT 
IMPORTANCE WHEN PROMPT 
SERVICE IS ESSENTIAL 





SEND IN OLD CORES OF 
BOLT OR NUT TYPE 
CONSTRUCTION FOR REFILL 





SPECIAL SIZES CAN BE 
MADE FROM YOUR SAMPLES 
OR SKETCHES 





NEW CATALOG! 


AVAILABLE 
SEND FOR YOUR COPY 
List Complete Dimensions of All 
Types of Commutators 


THE KIRKWOOD COMMUTATOR C 
1345 CARNEGIE AVE., CLEVELAND 15, OHIO 
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PART S- 


FANS 
MOTORS 
CONTROLS 


PROMPT SHIPMENT FROM LARGE STOCK 
AUTHORIZED PARTS DISTRIBUTOR 


Brown-Brock- General Electric Master 

meyer Hamilton-Beach Peerless 
Century Holtzer-Cabot Robbins & Myers 
Cutler-Hammer Howell Ster 
Delco Hunter 
Dieh! Ilg Thor 
Duro Leland Wagner 
Emerson Marathon Westinghouse 


READING ELECTRIC COMPANY, INC. 


Parts Distributors for the Manufacturer 
200 William St. Beekman 3-7800 New York 8, N. Y. 


~ WELLER 


SOLDERING GUN 


Time Saving-Money Making Features 























115 Volts 
60 Cycles 
Two Models 
100 Watts 
Single heat 
100/135 Watts 
Dual heat 





See your radio parts distributor or electrical whole- 
saler, Or write direct for bulletin. 


WELLER Mfg. Co. 


815 Packer St. e Easton, Pa. 


DUAL HEAT 
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Available with continuous current 
capacities from 20 to 110 amperes, 

Horsepower ratings from ¢ to 74 are 
now available in the Roto-Cone yari- 
able pitch pulley made by Gerbing Man. 
ufacturing Corp., Chicago. ...., The 
Den-El safety clip made by the Gen- 
eral Scientific Equipment Co., Phila- 
delphia, Pa., holds fluorescent tubes in 
place regardless of the amount of 
vibration. Two clips are required for 
each tube. .... Slimline commercial 
luminaire available for surface or 
suspension mounting, individual or con- 
tinuous rows is made by the Keystone 
Electric Mfg. Co., Philadelphia, Pa, 
It can be equipped for 100, 200 or 300 
milliamperes lamp operation. 

The Maasdam Pow’R pull is for 
stretching wire, lashing poles to truck 
or trailer, loading or unloading heavy 
crates, cable reels. It is manufactured 
by Telephone Repair & Supply Com- 
pany, Chicago, Ill..... A new five ton 
capacity packaged air conditioner, de- 
signed especially for stores, restaurants 
and business houses is being produced 
by Frigidaire Division of General 
Motors. Refrigerating unit, motors, 
coils, fans are in a steel cabinet. 

The “Flohr” automatic radial guard 
is for use on all portable horizontal 
tools, and is manufactured by Flohr 
Safety Equipment Inc., Buffalo, N. Y. 
. . . . Improvements in the 400 watt 
mercury lamp for street lighting and 
for general lighting where mercury 
lamps are desirable were announced 
by the Lamp Department of General 
Electric Company, Nela Park, Cleve- 
land, Ohio. The inner arc tube of 
the lamp has been redesigned and the 
outer envelope of special heat-resistant 
glass is larger. .... A new. portable 
stock room case with drawer kits holds 
complete line of fastening devices. It 
stands 15 inches high and is 10 inches 
wide. Case is made by Production 
Screw & Nut Co., Inc., Chicago, IIl. 


Mitchell Manufacturing Company, 
Chicago has introduced a new fluores- 
cent industrial unit which uses “Twin 
Turret” lampholder to eliminate bro- 
ken sockets and falling lamps. It 
uses two 40 watt lamps..... A new 
cord-saver extension reel, the Port-O- 
Reel, has been developed by Industrial 
Electrical Works, Omaha, Neb. It 
prevents kinks and simple knots by 
means of a cord-guide which level- 
winds the cord as it is rewound on the 
a The “Handy-Matic” is a 
motorized, completely equipped port- 
able repair shop for “on-the-spot” re- 
pairs. Power is supplied by a 1/3 hp. 
motor, 110 or 220 volts, 60 cycle, a-c. 
This is manufactured by Wyzenbeek & 
Staff, Inc., Chicago, II. 

This new redesigned improved com- 
plete line of hand power cutters fea- 
tures 15 improvements. They are made 
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Don’t take OUR word for it 
—write for facsimile copies 
of letters sent to us volun- 
tarily by owners of the Oster 
“PIPE MASTER”. Those letters 
are PROOF that this modern 
pipe and bolt threading 
machine is a real investment 
because it’s a steady profit- 
maker! 

Standard range of the No. 502 
“PIPE MASTER" is 14" to 2” pipe. 
Extra range 1/9” pipe. Equipped 
with special drive shaft you can 
thread pipe up to 6". Bolt range 
is 14" to 11/9". 

Write for illustrated catalog “LIST 24-A”. 





®: “ 
Sy eee 
: anne 

Lo ant 


THE OSTER MANUFACTURING CO. 


2081 EAST 61st STREET 
CLEVELAND 3, OHIO, U.S.A. 
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AL TESTING MADE 


ATE, FOR CONTRACTORS 
VIBROTEST 


Insulation Resistance Tester 


Rugged, compact, rtable instrument for convenient 
checking of AC and DC voltages. Three ranges, 0-150, 
0-300, 0-600 volts. Both megohm and ohm ranges to 
cover entire range of resistance values encountered in 
construction testing. REQUIRES NO 
CRANKING. 36 models available. 


ASSOCIATED 
RESEARCH, 


Incorporated 





VIBROGROUND 


For measuring resistance of ground connections to earth 
Portable, self-contained instrument for accurate, dependable test- 

ing of ground connections. 

Model 255 for extremely dry or WRITE FOR 
moist ground conditions; Model BULLETINS 
251 for average ground condi- : 

tions. Merely push button for reading direct from 
dial. UNAFFECTED BY STRAY CURRENTS. 
Requires no cranking. 


HYPOT 


Insulation Breakdown Tester 

Accurate, _ portable, fast-reading instrument. 
Shielded leads protect operator. INDICATOR 
LIGHTS DISCRIMINATE BETWEEN BREAK- 
DOWN AND LEAKAGE. Range 0-4000 volts 
continuously variable from 0 to maximum. 


eXRcH, @® 


ota corporated 















221-K S. Green St. Chicago 7, Illinois 





























IN THE FIELD OF SPORTS... 
Sell 






FLOODLIGHTS 


BASEBALL HORSE RACING 
FOOTBALL Ww PLAYGROUNDS 


















HOCKEY WASWIMMING POOL 
TENNIS BATHING BEACHES & 
BOXING ‘HORSE SHOE COURTS 


GOLF PRACTICE MIDGET AUTO RACING 


@ QUAD FLOODLIGHTS are made in 
various types so as to cover the field of 
sports lighting. These units all produce 
quantity and quality illumination. They 
place you in a position to cover the field 
in sales, 

Among the features are individual light 
control and multiple mounting which pro- 
vide flexibility. This makes them adapt- 
able to any type of sports lighting. 


QUADRANGLE MFG. CO. 


Me CHiC #607, I11L. 
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A well equipped, well 
manned laboratory has 
always been a “must’”’ 
in. maintaining and im- 
proving Superior quality. 













OF LEARNING HOW! 


The high standards of quality that pro- RY Sa, 
duced the first Superior brush 29 years ~ oe 

ago still prevail in the large brush shown 
at the right and others like it. Steady a 
research at Superior has always under- (Rea Eee. 
scored a Jearn how which we stress(/3y 
heavily as the one sure door to the 
know how. 


fo] lol thm YY) ol Talela 


Assortments 





Suck 19/9 


ay je 
Pe 
9113 GEORGE AVENUE e CLEVELAND 5, OHIO 
SUPERIOR srusues 
BRUSHES | 





SUPERIOR CARBON PRODUCTS, INC. 
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® Large capacity, compact design, and 
lightweight aluminum construction are 
combined in this new, rugged, portable 
electric plant. Easily carried by two men. 
Powered by Onan 10 HP horizontally- 
opposed, two-cylinder, 4-cycle, air- 
cooled engine. Unusual operating 
economy. Shipped complete, equipped 
with four-receptacle outlet box and ne 
mounted in tubular-steel guard frame. r ¢- _ Ka wer de, a5 HP. 


*~ 


PRODUCTS 


HEAVY-DUTY ELECTRIC PLANT 


— MN 
ae a. N 
~ ‘ 


Write for Catalog 


~ (MODEL 5CK-115M, 
5000 WATTS D.C. 


NEW ONAN CK ELECTRIC PLANTS are 
available in 5,000 Watts D.C., 115 and 230 volts; 
2000 and 3000 Watts A.C. in all standard volt- 


ages. 
CONAN ELECTRIC PLANTS—AC.: 350 to 
35,000 Wattsin all. voltages and encies. 
D.C.: 600 to 15,000 Watts, 115 and 230 Volts. Battery 
Chargers: 500 to 6,000 Watts, 6, 12, 32 and 115 Volts. 


ONAN AIR-COOLED ENGINES—CK: 2- 
i 10 HP. BH: 2-cylinder opposed, 


D. W. ONAN & SONS INC. 
2136 Royalston Ave., Minneapolis 5, Minn 








ELECTRIC PLANTS 
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by H. K. Porter, Inc., Somerville, 
Meme. .% i: FEL-PRO 131 is the name 
of a new synthetic rubber materia] 
developed by the Felt Products Manuy- 
facturing Co of Chicago. .... Agnew 
Electric Company, Milford, Mich. has 
announced a new foot operated spot 
welder of the pivot type. It is furnished 
in 12, 18 and 24 inch throat depths with 
10 kva. transformer. 

United Condenser Corp., New York 
City has developed a line of plastic 
dielectric capacitors. They are avail- 
able in a wide range of voltage and 
capacitance. Housings may be hermet- 
ically sealed metal cans, hermetically 
sealed glass or ceramic tubes, or wax- 
sealed cardboard tubes..... The Hy- 
Kon Mfg. Co., Alliance, Ohio an- 
nounces the knockout trimmer for en- 
larging holes in metal boxes. It also 
has a new extension cord reel. Pay 
out extension cord as needed and plug 
PES ora cuts The new “Quikspotter” is a 
fuse blow signal and fits any fuse of 
common knife blade type. It is manu- 
factured by Fuse Signal Products, 
Elmira, N. Y. 

A new, large-diameter, narrow beam 
floodlight has been developed by West- 
inghouse Electric Corporation, Pitts- 
burgh, Pa. It is designed for applica- 
tion at major-league ball parks, foot- 
ball stadiums, or other recreational 
field lighting where the floodlights must 
be mounted 100 feet or more from the 
area. Incandescent lamps up to 1500 
watts can be used..... Kolor-Therm 
Indicator Corp., New York City, has 
developed a temperature indicator 
called “Kolor-Therm”. It is for use 
on electrical appliances, single phase 
motors, railway journal boxes, chemi- 
cal apparatus, motors and _ other 
mechanical devices. 








Attending the Eastern Section, IAEI, 
23rd annual meeting at Atlantic City, 
N. J. were L. B. McConaghy and 
Henry M. Dreher, both of NEMA, and 
George W. Zink, electrical engineer 
td Phelps Dodge Copper Products 
orp. 
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for long life 
in 
severe service 





Especially designed for 
industrial use. 


In locations where vibra- 
tion is excessive, where 
inaccessibility makes bulb 
replacement difficult and 
for pilot lights — Nalco 
Carbon lamps are a ne- 
cessity. 

Many standard types, 
shapes and sizes are avail- 
able as well as standard 
colors and special shapes 
and colors. Standard screw 
and special bases are sup- 
plied according to your 
needs. 


Order from your 
electrical wholesaler. 


NORTH AMERICAN 
Electruc Lamp Ca. 






1044 Tyler St., St. Louls 6, Mo. 

















PULL OR STRAIGHTEN 
POLES... Without Digging 


Compact and husky “‘H’’ beam sub-base 
provides a firm non-slip foundation, even 
on rough ground or in loose soil. Makes 
straightening poles, pulling butts or 
moving loaded poles a fast, easy job for 
one or two men. No. 329 handles poles 
of any size. No. 325, used for poles up 
to 30 ft. in height, includes 8’ pike pole 
that’s especially handy for straighten- 
ing poles located beside ditches. Ask 
your distributor for full particulars, or 
write for Bulletin Ne. U46. 


TEMPLETON, KENLY & CO. 
1046 South Central Avenue 
Chicago 44, Illinois 
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L. G. W. ANGLE-LOCKNUT PLIERS 


ELECTRIGIAN’S REAL FRIEND 


Will tighten locknuts and bushings in switch boxes, utility 
boxes, panel boxes and junction boxes, assuring a perma- 


nent grounding system. 


Will remove sharp edges and burrs from the inside or 
outside ends of conduit or steel tube. 


Will cut wire and skin rubber covered wire without dam- 
age to the wire. 


MADE TO LAST FOREVER 


Your supplier will fill your order. 


White Manufacturing Co. 


3802 Poe Street ©@ Dallas 4, Texas 














Sho down mau create volldages 


—with CHICAGO 
Power Crreut 
TRANSFORMERS 


@ Convenience In Wiring — 
Attached outlet boxes provide 
large, easily accessible wiring 
compartments for lead connec- 
tions, take conduit or flexible 
cable from all 4 sides. 














@ Flexibility In Mounting — 
Units can be mounted as shown 
at right, up-side-down, or in any 
other position; rugged frames 
and mounting feet provide 
strong, rigid support. 


e@ Dependability In Operation 
— Quality construction, with 
more - than - adequate insulation 
and vacuum impregnation of 
core and coil, assures long, 
service-free operating life. 





Write for prices and further details. 


CHICAGO TRANSFORMER 


Division of Essex Wire Corporation 











3501 ADDISON STREET ¢ CHICAGO 18, ILLINOIS 
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REG, U.S. 


PAT.OFF, 


WORLDS FASTEST 


















Here’s what users say about Kennadrills: 
“Drilled 100 holes in cement in 2 hours.” ‘SO holes in 
glazed tile at 40 seconds per hole.” “35 seconds to 
drill hole 1 deep in limestone.” Reports like this 
indicate that Kennadrills are drilling masonry faster 
than it’s ever been done before. tag a t 
Try them paves ony standard cote, eentee et Stee 
14%", and 1%". 

Distributors Wanted 


KENNAMETAL Pnc., LATROBE, PA. 


KENNADRILLS 





DRILL MASONRY FASTER, CHEAPER, EASIER 





Supporting pipe 
parallel to beam 
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Hang Conduit at any Angle to Beam 


ON OPEN STEEL CONSTRUCTION 












. with the “Type F” 


EFFICIENCY CONDUIT HANGER 


The “Type F” Efficiency 
Hanger features five-point 
radiating ridges of gripping 
surface—holds conduit or 
cable at any angle on true 
mechanical principle—guar- 
anteeing solid, non-slip sup- 
port. Made of malleable iron 
in five sizes for supporting 
pipe from }” to 24”, or 
armored cable. 


Write today for Supporting pipe at 
Catalog No. 38-A. right angle to beam 











ECONOMIC 
OUTLOOK [FROM PAGE 77) 


ing industries, however, will still have 
a long ways to go—oil companies plan 
to complete only a quarter of their 
postwar expansion program by the end 
of 1948. 


2) Business now plans to spend less 
on new plant and equipment this year 
than the record $16.1 billion spent last 
year. But the decline will not be great 
enough to bring on a business reces- 
sion. 


At the time McGraw-Hill Research 
interviewed top executives, many com- 
panies had not approved their 1948 
capital budgets. Under the extreme 
assumption that they will make no 
capital expenditures in 1948, industry’s 
bill for new plant and equipment would 
run to $14.9 billion, or 8 percent below 
last year’s record figure. Under the 
more realistic assumption that these 
companies will cut their capital in- 
vestment only as much as companies 
that have already drawn up plans for 
1948, industry’s 1948 capital budget 
would run to almost $15.8 billion, a 
decline of less than $300 million from 
1947. However, even a $1.2 ,billion 
decline is not enough to send business 
into a tailspin. 


3) Business executives must be con- 
vinced that a real slump is in the offing 
—and they are not convinced now— 
before they will slash capital budgets. 


Almost two-thirds of all manufac- 
turing companies say they would not 
cut capital budgets sharply even if 
business activity declined 20 percent. 
What is more, a 15-20 percent boost 
in wage rates would have little effect 
on capital budgets—57 percent of 
manufacturing companies would not 
change their budgets ; 26 percent would 
increase them; and 17 percent would 
cut. 


4) Manufacturing companies will 
finance most of their purchases of new 
plant and equipment from funds set 
aside out of past or current earnings. 
Utilities and railroads, on the other 
hand, must go to the securities mar- 
kets or commercial banks to finance 
capital expenditures. 


5) Most executives look for a 
smart increase in their company’s sales. 


More than half of all manufacturing 
companies are planning on a sales in- 
crease over last year of 10 percent or 
more. A third of them say sales will 
be about the same as in 1947, Less 
than a tenth look for lower sales. 
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SAM Da Hhutomatic 


TIME SWITCHES 


of precision 


@ Synchronous 
@ Manually Wound 


Wikeld @taatelel Jk Mi iaelan’ 
#1100 to 4950 Watts 


per pole. 



















cuecx tHe Aufomatic tine 


For any load .. . for every installation, 
there is an Automatic Time Switch to 
meet the moet rigid specification..Com- 
pact, ruggedly constructed Automatic 
Switches have pure silver contacts... 
tamper proof cabinets with visible dial 
eee 2 to 24 “on” and “‘off’’ operations, 
For dependable automatic time 
switches specify Automatic. 


Specifications and Infermation 
Time Switches Progressive jobbers 
intervel Timers have complete infor- 
Peuitry Switches mationon Automatic 
Flashers products. Catalog 
Releys mailed direct at your 


request. 


WRITE TODAY! 
CTC MEG. CO. 


50 STATE ST., MANKATO, MINNESOTA 











Ample Room to Slip 
Over Battered Rod Heads 


Cup Point Screw 


Heavy, 
Extruded Bronze 


One-Piece 
Construction 


Will not Open 
or Stretch 


Sherman 





ond-Rod 


Ground Clamps 


Easily installed, permanent, econom- 
ical. Write for Trade Bulletin 22. 


H. B. SHERMAN Mfg. Co. 
Battle Creek, Mich. 








6) Unless there is a complete about- 
face in business plans, business pur- 
chases of new plant and equipment will 
be slashed drastically in 1949. 


Most companies have laid no plans 
for 1949 but those that have expect 
to spend less than this year. More 
significant, however, is the fact that 
postwar expansion programs in manu- 
facturing will virtually come to an 
end in 1949, 


7) Industry's production capacity 
in 1949 will be far above prewar. 


Manufacturing capacity will be more 
than 50 percent greater than in 1939 
once postwar expansions are complete. 
Almost a third of all manufacturing 
companies report that their capacity 
will be double or more the prewar 
figure. Thus, 1949 may see a huge in- 
crease in production of many things 
that are hard to buy now. 


8) Capacity is uneven. Biggest in- 
creases are in the metal-using lines— 
Metalworking, Electrical Machinery, 
Automobiles. 


When postwar expansion is com- 
plete, these industries will have almost 
two-thirds more capacity than in 1939, 
But their suppliers, the metal-produc- 
ing lines, of which the steel companies 
are by far the most important, will have 
only 40-50 percent more capacity. This 
is a big, a fundamental, shift in the 
structure of our productive plant. Be- 
fore the war, metalworking output was 
geared very closely to steel output. 
The change suggests that metal-using 
industries may not be able to find uses 
for all of their new capacity or, if 
they do, that they will continue to have 
trouble getting enough metal to keep 
going full blast. 

The focus of the McGraw-Hill sur- 
vey of business plans for 1948 is on 
capital budgets which show how much 
business plans to spend for new plant 
and equipment. These expenditures, 
which are also termed capital invest- 
ment or purchase of capital goods, have 
always played a leading role in busi- 
ness ups and downs. 

Business capital expenditures have 
long been just about the most unstable 
factor in our economy. Between 1929 
and 1933, for instance, the nation’s 
total output dropped 46 percent while 
business purchases of new plant and 
equipment plunged from $9.2 billion 
in 1929 to $2.4 billion in 1933, a drop 
of 74 percent. The same pattern was 
repeated in the 1937-38 recession as it 
has been in almost every business 
downturn on record; total economic 
activity declined 5 percent from 1937 
to 1938 whereas business purchases of 











She 


LAST WORD IN 
MODERNIZATION 


MULTI 


INDUSTRIAL 


LIGHTING 
EQUIPMENT 


INCANDESCENTS— 


Steel Reflector 
Porcelain 
Enamel 









Vaporproof 
ixture 


Moisture and 
Dustproof 











Lamp Fixtures 
for shop, mill, and factory 


The contractor who wants to be sure 
that the fixtures he installs will give the 
utmost in service needs MULTI Fixtures. 
No after worries ... good looking jobs 
+ « e economical to install and to use. 
The better the lighting units the better 
your profits in money and more jobs. 
Individual construction features make 
it possible to meet any lighting demand 
with MULTI. 


© Get our complete catalog 


ELECTRICAL MANUFACTURING CO. 


4223 W. Lake St., Chicago 24, Iil. 





ELECTRICAL CONSTRUCTION AND MAINTENANCE ... MARCH, 1948 197 























Two-Way Type “B” Construction 


Two-Way Cover Type TWC 









DOSSERT 


CONNECTORS 


TYPE DHT 


A hook type cable tap connector. The 
contact surface of the hook section and 
the compression gland are accurately 
machined to fit the conductor run, while 
the tap off section is available in the type 
“A” or type “B” construction illustrated 
below. This connector is available with 
an insulating cover for making compact 
insulated connections as illustrated. 


TYPE TW 

A two way connector for coupling 
cables on end. Available in the type “A” 
or type “B” construction as illustrated. 
The type “B” construction develops many 
times the tensile strength of the con- 
ventional fitting. For instance with a 
500MCM cable the tensile strength is 
5,350 Ibs. Both connectors are available 
with insulating covers type TWC to make 
an insulated joint as illustrated. 


Send for literature on the type “B” 
construction which outlines comparative 
strengths and cable anchor applications. 


“INSIST ON GENUINE DOSSERTS” 














Speed up 


on Armature & Coil 


The job is RUSH and your 
customer is calling for his mo- 
tor. There is where the Des- 
patch R-S Finish Baking Oven 
gives you a big lift by cutting 
baking time in half!—and the 
quality will be top-notch. You 
can really speed up service and 
increase output with the 


DESPATCH R-S 
FINISH BAKING OVEN 


This oven has everything you 
need—positive air intake and ex- 
haust, uniform temperature, 
quick pick-up after loading. It’s 
easy to load and unload. Gas or 
oil fired, ver-y economical, working 
temperatures from 200° to 500° 
F. Range of sizes, all shipped fully 
erected ready to use—no engineer 
required to set them up. 


Write for Bulletin on R-S Ovens 





DESPATCH 


Established OVEN ~ | 
stablished Se ae in 1902 






























Distributed by: 

INSULATION & WIRES, Inc., St. Lovis, Missouri 
H. A. HOLDEN, Inc., Minneapolis, Minnesota 
ELECTRICAL MAINTEN 

BECKETT ELECTRIC CO., Datllas, Texas 


ANCE EQUIP. CO., Phila., Penna. 


335 Despatch Building, 8th Street at 7th Ave. S. E., Minneapolis 14, Minn. 
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capital goods dropped by 30 percent, 

The reasons why business capital 
budgets are pared to the bone when 
business activity starts down are not 
hard to find. Capital goods are durable 
in that they wear out slowly. So busi- 
nessmen can put off their replacement 
for several years. A second reason js 
that few companies are interested in 
expanding their capacity when they 
cannot use all their existing facilities, 
Then there is the fact that the money 
to finance capital investment is hard 
to come by when business is on the 
downgrade. 

Economic theorists are still arguing 
the question of whether a cut in busi- 
‘ness capital budgets is the thing that 
sets off a recession or whether the cut 
in capital investment plans comes after 
the business outlook turns down for 
other reasons. But they would agree 
almost to a man that one of the best 
ways to gauge the business outlook is 
to find out how much business is ear- 
marking for new plant and equipment. 
Why Capital Budgets Are of Crucial 
Importance Now 

In the next year or two business 
capital investment is certain to be more 
important than ever before in shaping 
the course of business activity. Busi- 
ness has been making up for the lack 
of capital investment in wartime and 
during the depressed 1930’s. As a re- 
sult, capital expenditures by private 
business have been running at a record 
$16.1 billion a year clip. That’s more 
than double the totals in 1941 or 1929. 
So business capital expenditures swing 
a greater weight than ever before in 
the business outlook. And the question 
of how long the present boom in these 
expenditures will last becomes one of 
the key questions in any consideration 
of the business outlook. 

A number of factors have added to 
the steam behind business’ drive to 
revamp and expand its plant and 
equipment. Here are a few of the 
most important: 

1) Business came out of the war 
with almost $70 billion of liquid assets, 
almost 3 times the prewar total. So 
for the first time since the 1920’s 
business could afford new plant and 
equipment. 

2) During the war, many, if not 
most, businessmen drew up postwar 
plans designed to expand their capacity 
for peacetime products by a big enough 
margin to keep going at their wartime 
pace. 

3) Some industries, like petroleum 
and electric utilities, were in dire need 
of more capacity to catch up with the 
long term growth in demand for their 
products. 
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NEW! 


Non-Inductive 
Conductor Racks 












Racks available for any 
cut number ot cables—cable 
sizes 5/16” to 236”. 


ter 

for @ Available in types for any number of 
"ee cable, the M & W Types S-L Conductor 
7 Rack is designed so that cables are only 
est partially surrounded by metal. This pre- 
: vents induced current—permits the rack to 
1S be used for A.C. or D.C. systems. Simple 
r design makes for quick, easy mounting of 
aii cables. 

- Write today for Bulletin C-5-51 . . . con- 
al tains full information on M & W = Non- 


inductive Cable and Conductor Racks. 


M. & W. 





g 
- ELECTRIC MFG. CO. 
EAST PALESTINE OHIO 














Handles Heavy Reels Quickly 
... Safely... Economically 


Saves time and money in the plant, 
warehouse or on the job. 
Roll-A-Reel is the ideal way to 
reel or unreel wire, cable, or rope 
and does an easier, better job in 
every way. 


In two sizes . . 


2000 Ibs. capacity—$37 50 
4000 Ibs. capacity—$75.00 


F. O. B. Cincinnati 
Send for descriptive pamphlet. 














4) The huge increase in labor costs 
during the war made the purchase of 
cost-cutting equipment a better bet 
than ever before. 

The postwar business boom rein- 
forced business demand for new capital 
goods. Earnings have been high 
enough to finance large purchases of 
new plant and equipment. Wage rates 
have already taken two big jumps. 
The desire to keep pace with competi- 
tors is another reason for the rush to 
buy capital goods. And, as always, a 
business boom gives business capital 
investment a powerful shot of opti- 
mism. The record level of business 
purchases of capital goods has, in turn, 
been one of the strongest props under 
the boom in general business. It has 
kept heavy goods plants running 
full-blast, thus accentuating material 
shortages. Moreover, it has added to 
inflationary pressures. The money 
spent on new plant and equipment is 
paid out in wages, salaries, dividends 
by companies making capital goods. 
So people have more money to spend 
but the supply of consumer goods will 
not be increased until the new plants 
and equipment get rolling. In some 
cases, like electric power or pipelines, 
this may take two or three years. In 
the meantime, the combination of more 
purchasing power with no more goods 
forces prices up—and that’s inflation. 

Because a large part of the postwar 
boom in business capital investment 
stems from wartime shortages, busi- 
ness purchases of new plant and equip- 
ment are almost certain to take a nose- 
dive when such shortages have been 
made up and when postwar expansion 
programs are completed. This would 
remove at a single stroke one of the 
strongest props under the boom and 
one of the biggest sources of inflation- 
ary pressure. It goes almost without 
saying that the consequences for busi- 
ness in general would indeed be grave. 
A drastic cut in business capital in- 
vestment could easily change the eco- 
nomic outlook overnight from booming 
prosperity to deflation and recession. 

Most construction experts agree that 
the building boom will run on. There’s 
still a big backlog of most types of con- 
struction. To cite only one case, new 

housing construction still hasn’t caught 
up with the growth in the number of 
new families. So the dollar total of 
new construction may be up as much 
as 20 percent from last year’s figure. 

Business inventories are already 
about as high as they need to be to 
support the present level of activity. 
Thus, no big increase is in sight, 
though the dollar totals will move up if 
prices rise. 
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The Only 100% (Mercury 
Awitch Squipped Cantrole 


mt RCO 


AUTOMATIC # CONT 





GIVE YOU: 


The best in dependable 
performance 


HAVE: 
The longest control life 


REQUIRE: 
The least service attention 


THAT IS WHY: 


They are a favorite in essential 
war production plants 


THEY REGULATE: 
Electrically overated equipment 
in accordance with changes in 
temperature, pressure, 
vacuum, fluid level or mechan- 

ical movement 


IF YOU: 


Have a control or switch prob- 

lem, let Mercoid engineers give 

you the benefit of their wide 
experience 


Catalog No. 600 sent upon request 


THE MERCOID CORPORATION 
4225 BELMONT AVE.. CHICAGO 41, ILL. 
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PLANNED 
LIGHTING 
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Adequate lighting for any area requires the tools with 
which to work. ABolite offers you a complete line of 
reflectors to meet every illumination problem. They 
are finished in a special new porcelain enamel that gives 
higher reflective quality. A few typical shapes are illus- 
trated. Other types, including special DUO-MOVE and 
easy-detachable units, are shown in our specification 
sheets. Plan now to meet future lighting problems with 
ABolite—the “Old ReliABle” reflectors. 


Sold only through wholesalers 
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THE JONES Bolj 
METAL PRODUCTS CO. > RE, tf 
z Staaf TORS E “fe 


West Lafayette, Ohio 
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MAGNO-TRONIC 
DUAL SILVER POINT 
ypSHOTROW ELECTRODYNAMIC 
DUAL SILVER POW FLUORESCENT STARTER 
ELecrnoevuaniC 

we =" A FULLY automatic Thermal Relay (fluorescent 
- . starter) scientifically made to assure maximum econ- 
omy of operation, greater reliability and more con- 








sistent performance. 





A thermostatic switch equipped with silver contacts, 


a 4 carbon resistor and nichrome heater coil, bonded in a 
ens Vasdie ceramic insulating material of high dielectric strength. 


Industrial Electronics Corporation products are successfully serving industrial 
and commercial plants, municipalities, office buildings, stores, railroad terminals, 
shipyards, schoolrooms . . . wherever dependable lighting is demanded. 
The (SP-15-20) for use with either 15 or 20 watt lamps 
The (SP-30-40) for use with either 30 or 40 watt lamps 
The (SP-100) for use with 100 watt lamps 








Ask for descriptive literature 


INDUSTRIAL ELECTRONICS CORP. 


80 Bank Street Newark, N. J. 
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FLOOD 
REPAIRS [FROM PAGE 79} 


steam or gas heat on the job. Usually 
these were kept at about 85 deg. C,, 
and checked periodically with a meg- 
ohmmeter, to determine the progress 
of drying out. 


6. TESTING FOR LEAKS—An in- 
sulation resistance value of 500,000 
ohms to 1 megohm was the usual range 
for dry stator windings. The minimum 
value for most motor and generator 
insulation, based on normal operating 
temperature, is expressed as: Megohms 
= Rated Voltage + (Rated kva. + 
1,000). 


1. RE-INSULATION—Air drying 
varnish was most generally used for 
re-insulating the windings of low 
voltage equipment. Because the coil 
mass was already preheated from the 
drying operation, a good penetration 
was assured. Furthermore, the de- 
mand for oven space to accommodate 
other wet motors, and the clamor for 
delivery, made air-dry popular. 


8, SMALL TOOLS AND MOTORS 
—Drills, grinders, polishers, and other 
industrial tools were completely dis- 
assembled and carefully cleaned. The 
armature and fields were baked at 210 
to 275 deg. F., then reinsulated if 
found OK. All grease was removed 
from bearings, housings and gears, 
and re-packed with new lubricant. All 
fibre switch and brush riggings were 
replaced, and wire connections cleaned 
up and re-taped. Rust and dirt was 
removed from all parts, which were 
then coated with a film of thin oil. 


COSTLY MISTAKES — Costly 
mistakes were made, after the flood, in 
operating partially dry equipment 
which caused the loss of good wind- 
ings. Likewise, in the anxiety to get 
going, some equipment was severely 
overheated in crude ovens. Much 
equipment was sent to the motor shops 
for rewinding, which showed such 
evidence as blued shafts, charred in- 
sulation, and grounded coils. Custom- 
ers admitted their error came from 
haste and a lack of regard for these 
damaging results of improper hand- 
ling. 

Flood repairs are usually handled 
under difficult, chaotic conditions. An 
orderly job handling procedure, how- 


_ ever crude, and one or two of the more 


diplomatic and even tempered men to 
handle customer contacts can save 
valuable time and build tremendous 
good will. 
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{ THE GREATEST 
INNOVATION IN 


ELECTRICAL CONNECTIONS 


NEATER 
MORE COMPACT 
BETTER CONNECTIONS 
ECONOMICAL 
APPROVED 


Write today for details and 
52-page_ illustrated catalog. 











CARBON BRUSHES 


AT YOUR 


WITH 
REFERENCE BOOK 
Ne 19-E 


\ 


° 
p CHANCE 
equip THEM WITH 


ORDER AN ADVANCE STOCK AND 
INSTALL AT A MOMENT’S NOTICE 


In Catalog 19-E, brushes are listed alphabeti- 
cally by motor and equipment manufacturers 
name. At least 15,000 styles of motors are 
listed. It's a plain “dollars and sense” policy 
to order an adequate stock of emergency 
brushes, a few sets of each, and preserve 
economy in your motor maintenance. 


SEND FOR THIS CATALOG NOW! 
THE OHIO CARBON COMPANY 


12508 BEREA ROAD 
CLEVELAND 11. OHIO 

















BOX SUPPORT 


The three-fingered Jiffy supports hold 
switch and outlet boxes securely in place 
without screws or nails. Fingers fold 
around edge of wallbox without need of 
tools. Cuts down on time needed for 
installing boxes, and does the job better. 
Order now. 





Jiffy snap-in blanks 


One-piece—easy to install— 
Jiffy blanks snap into place in 
a jiffy. They snugly seal opened 
knockouts without tools. Use 
Jiffy snap-in blanks to meet 
inspection rules. 











WRITE TODAY for Folder EE on Jiffy aids 


CLYDE W. LINT 


Rm. 302, 1144 W. Washington Bivd., Chicago 7, II. 




















ELECTRICAL 
SPECIALTIES 


FOR HEAVY 
INDUSTRIAL SERVICE 


FROM STOCK 





d 


3-Conductor Single 


Conductor 


Pothead 


Soldering Angle 
Lug Pothead 


Write for a complete selection of 
RUSGREEN bulletins 


ENDULATORS (POTHEADS) ALL SIZES * ALL 
SHAPES * ALL VOLTAGES © ALL TYPES 
* BUS SUPPORTS © SPLICING KITS AND 
MATERIALS * INSULATING COMPOUNDS 


~~ & Ss 


RUSGREEN MFG. CO. 


14260 Birwood Avenue * Detroit, Mich. 












OPPORTUNITY FOR 
ELECTRICAL MEN! 


Here’s a new tool—a thorough home 
study and shop manual on electric motor 
work—plainly written—amazingly prac- 
tical—uniquely arranged . . . ideal 
training for beginners, apprentices or 
experienced electrical workers who want 
to cash in on the demand for skilled 
motor service and maintenance men! 








| ELECTRIC 
| MOTOR 
REPAIR 


Robert Rosenberg 


553 pages. Over 900 

cial illustrations and dia- 
grams. Unique Duo-Spiral 
Binding 


COMPLETE TEST AND VISUAL 
INSTRUCTION... . Only $5 


Written by a well-known vocational instructor, 
ELECTRIC MOTOR REPAIR book is a com- 
plete course in every phase of motor work as 
well as mechanical, electrical and electronic 
motor control systems. Every step of trouble 
diagnosing and repair, as well as motor re- 
winding, is carefully explained in text, then 
demonstrated visually by more than 900 special 
illustrations. Unique Duo-Spiral Binding di- 
vides book into two sections so that both text 
and related diagrams can be viewed together. 
Quick reference guides show step by step how 
to handle specific repair jobs on specific motor 
types, thus making the book doubly valuable 
for daily shop use. 


IDEAL FOR HOME STUDY .... 
OR FOR ACTUAL BENCH USE 
'N MOTOR SHOPS 






electrical knowledge. Based on what can be 

from it alone, it is ble to train for prompt, pro’ le 
service on practi type in 
common use. Thousands of copies are in 
vocational schools, for daily motor shop work or appren- 
tice training, and for home study. idely endorsed by 
leading vocational instructors. Send for your copy today! 
Our 5-Day Money-Back Guarantee is 

protection. 


SHOWS EXACTLY WHAT TO DO 
—HOW TO DO IT 


Contains complete service data on: 
Shaded-pole and fan 
motors 





Split-phase motors 


Polyphase motors 
A-C motor controls 
D-C motors 


and gen 
Electronic motor control 
0-C armature winding Essential motor 
D-C motor controls 


data F 
Universal motors “cltier subjects Wa 
Send coupon now. mm 









Dep’t. EC-38, MURRAY HILL BOOKS, Inc. 
232 Madison Ave., New York 16, N. Y. 

0 Send me a copy of ELECTRIC MOTOR REPAIR 

for which I enclose $5 ($5.50 re et or ( ship 

C.0.D. (in U.S.A. only) and I will pay 

charge. If book is not sat- 


isfactory, I will return it in 5 days and you 


guarantee to refund my $5. 


POP ee eee eee eee eee eee Hee eee eeHsesEseeeeee 


SOO eee eee ee ee eee eeeese eee eseeeeeeee 





Seem e weer eee eeeese esas eres seeeceee 



















































| | PLANNED CHURCH 
LIGHTING [FROM PAGE 88) 











I Selle on Sight! 


THE NEW 


HEINEMANN N 


SA FELET= 


CIRCUIT BREAKER i 


An outlet with a pilot light that shows 
when circuit is in use 


harmonious Byzantine motif to con- 
form with the interior decorative treat- 
ment of the church. They also 
incorporate the lighting components 
specified by the consulting engineer t9 
provide proper lighting for the area, 
Mounted on a spider in each lantern 
are three swivelier sockets, each con- 
taining a 100 watt neck-silvered Birds- 
eye reflector lamp for projecting light 
upwards into the domed coffer. A 60 
watt standard lamp is installed in the 







When you're talking to a customer, explain that 
this equipment, which may be conveniently in- 
stalled where electrical appliances are used, 4 
means A SAFE OUTLET AT ALL TIMES. Plug in 

an electric iron, a drill or any other apparatus— agg ae yt bow 








the light warns you that the current is “ON.” E . center of the lantern to light the glass 
nih overload occurs the circuit breaker ~-sagml pores ata panels softly. The Aarti sobtide 
t y shuts off the current for the par- on “shorts”, but time-delay a 5 

ticular appliance that you are using WITHOUT oo toll Bape a | work is wrought bronze. Special lu- 

affecting the main fuse or breaker. When the con- gusset ox heantilens opusinnd. minaires (Types A and B) were 

M0 yet ua just flip the handle—the cure NO HEAT GENERATED. manufactured by Plainville Metal 
tg Underwriters Labo- Products Company, Plainville, Conn. 

CUTS OUT ON DANGEROUS OVERLOADS " RATINGS The choir gallery at the rear of the 

OPENS AT ONCE ON SHORT CIRCUIT 115 Volts—6, 10, 15 amps. nave is brightly lighted by 20 recessed 

230 Volts—6, 10 amps. 150 watt direct lighting units (Type 

ASK YOUR JOBBER FOR SAFELETS D), set at intervals in plaster “fur- 


a a re a rows built into the barrel arched 
ceiling. This construction was adopted 


HEINEMANN ELECTRIC COMPANY so that the recessed units are com- 


132 Plum St. sod oo tuk oh tighs is dane a 
Trenton, N. J. and so that all light is directed to the 


choir area to illuminate the music 
scores of the 100-voice male Russian 


choir. 
U a L [ eS * TI N G The nave is lighted softly and uni- 
formly from the indirectly lighted main 


dome, from recessed round lens direct 
EFFICIENCY lighting units installed in the soffits of 


pm Tale 
: WS the four arches between the four orna- 
mental columns, and from the ten 
special design lanterns already de- 
NO. B153 scribed. 


A plaster cove at the base of the 



































FLOODLIGHTS a of the main dome conceals 

20 reflector lamps (Type E) of the 

WEATHERPROOF 150 watt R-40 type. These lamps are 

CAST ALUMINUM mounted in swivel sockets to permit 

HH NO. B153—3 light assembly shown full adjustment, and wired alternately 
mounted on island light on three circuits so that each third 

uses PAR 38 lamps. lamp is on the same circuit. Light i> 

NO. B 353—3 light assembly uses 300 directed from each reflector lamp to 

or 500 watt sealed beam the opposite side of the rotunda, where 

weather-proof floodlamps murals will be painted later, and to the 


PREFERRED EVERYWHERE dome. Each lamp is adjusted so that 


the area is evenly lighted. 
For Service Stations, $ % 
Cine peered, womglleatgmam In each arched soffit are recessed 


Industrial, Advertising, etc. . a 
FEATURING the SEALED Beam Type Lamps five 300-watt round lens units, with 





(Beam and Light Combined in One Unit—No the vertical segments of the Fresnel 
Reflectors) Simplicity—Economy—Adaptability lenses coated opaque to cut down 
Sold Exclusively Through Wholesclers—Prompt brightness and serve as a louver. These 


Deliveries—Write for Catalog. h ‘ . . iene ° 
units provide high intensity illumina- 


MANUFACTURING cO. mua the nave for reading, when re- 


489 Henry Street The sanctuary is lighted by two rows 
of 20 mm. cold cathode high intensity 
nth A, Me. s.  | white telling installed in a cove at the 
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LOCK NUTS 
Steel and Malleable, 
Cad-Plated, Available 2 
in Standard Sizes %” 
to 4’. 


—CA 





BUSHINGS 
Steel and Malleable, 
Cad-Plated, Available in 
Standard Sizes %" to 4’. 








CONNECTORS 
90 Degree Squeeze, 
Steel Lock Nut, Steel 


Back, Pressure Cast. 
2 sizes—%’ and %’—Fit 1947 Code 








Size 2’ x 2%’ x 3’ 











Fast Delivery —Write for Price List 





GENERAL ENGINEERING & DESIGN CO. 


DETROIT 26, MICHIGAN 


439 —. FORT STREET 











| AMIR 
Insulating and Cable- Pulling 


CUMPOUNDS 


of Record-Breaking Performance 





Minerallac gives you a complete assortment for every 
need: dense, viscous and fluid consistencies for high and 
low voltages in cable-joints, pet-heads, terminal bills, 
distribution cables, street lighting, telephone work. 
eo Insoluble in oil or water, for all temperatures. 
, economical—outranks all others in quality. 

Send for new literature and prices. 


MINERALLAC ELECTRIC COMPANY 
25 North Peoria Street—Chicago 7, Illinois 


MINERALLAC 








if Solves the Problem of 
Mailing List Maintenance! 


Probably no other organization {fs as 
well equipped as McGraw-Hill to 
solve the complicated problem of 
list maintenance during this ESS 
of unparalleled change in industrial 
personnel. 


McGraw-Hill a, Lists cover 
most major industries. They are com- 
piled from exclusive sources, and are 
based on hundreds of thousands of 
mail questionnaires and the reports 
of a nation-wide field staff. All names 
are guaranteed accurate within 2%. 


When planning your direct mall 
advertising and sales promotion, con- 
sider this unique ard economical serv- 
Ice in relation to your product, Detalls 
on request, 






. SAL . 
_ Mo GRAW-HILL 
DIAECT MAIL LIST SERVICE 


McGraw-Hill Publishing Co., Ine. 


DIRECT MAIL DIVISION c 








330 West 42nd St., New York, 18, N.Y. — 
i wil 





“Wiring Devices of the Future—TODAY” 


SERV-ALL fii Nn 


THIN 
eae. SWITCH 
6 AMP. 

© With the manufacture of the Super Thin 

Pull Canopy Switch, SERV-ALL continues its 

policy of constantly striving for improvement 

and perfection. We feel that this switch will 

become the standard of the elec- 

trical trade. Let us send you 

1 descriptive circular. Sold through 
Wholesalers. 

















1. —_ Heavy Phosphor Bronze Contacts — .014 
€ 


thi 

2. a Brass Rotating Arm 

3. Electrically Insulated Bakelite Rotor 

4. Direct Centrifugal Pull through Insulated 
Channel 
@ Listed by Underwriters Laboratories © 





334 N.BELL AVE. 
CHICAGO /2, ILL. 
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The ORIGINAL © SAW - Jor Every / 





INCREASE ze Hole-cutting 


Range of Your 
Portable Electric Drill 


At low cost you can get graduated sizes 
of MISENER Hole Saws (and replace- 
ment blades) from 34” up to 7” diame- 
ter, TO FIT YOUR PORTABLE ELEC- 
TRIC DRILL. A MISENER Hole Saw 
will increase the range of— 


1%)” DRILL to 34%" 
54” DRILL to 7” 


Guaranteed non-shatterable replacement 
blades are available at small cost. Replac- 
ing a blade in a MISENER tool head is 
as easy as omens a blade in your safety 
razor. Special blades of high speed steel 
are available. MISENER Hole Saws are 
the world’s standard for cutting clean, 
finished holes, wheels, disks, rings, and 
grooves in— 


SHEET METALS 


CASTINGS 
wooD PLASTICS 


WALLBOARD 


—and many other materials 


Coarse tooth wood - cutting 
blades furnished in a wide 
range of diameter sizes and 


depths. 
Special 


HOLE SAWS 
designed to 
fit your needs 





Shows you how 
to cut costs of 
cutting holes 
5/8” to 15” 
in graduated fractional 
diameters — on main- : : 
tenance and factory machine production 
jobs. Over 100 diameter sizes, in various 

depths of blades. 


ee MISENER 


& 
@e 

e. MANUFACTURING COMPANY @ 
200 Walton St. Syracuse 2, N. Y. 
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YOU, TOO, CAN 
SET UP FOR A 45 FT. 
HIGH JOB IN 15 MINUTES 
WHEN YOU OWN 


Aluminum Alloy 
UP-RIGHT SCAFFOLDS 


STRONGER THAN STRUCTURAL STEEL 
YET ONE-THIRD THE WEIGHT 


* 


NO WRENCHES, NO WING NUTS 
NO BOLTS OR OTHER LOOSE PARTS 


* 
EACH SECTION FOLDS FLAT 


* 
Write for descriptive circular 


UP-RIGHT SCAFFOLDS 


601 Bank of America Bldg. 
Berkeley 4, California 


Offices in All Principal Cities 


Vhuovide 
AUTOMATIC 
SALES 
PROMOTION... 
AROUND- 
THE-CLOCK 






















For every job where illumination must be com- 
pletely automatic . . . for jobs that call for 
stepped-up sales promotion . . . Reliance Time 
Switches offer added volume for you and better 
lighting service for users. More and more 
wholesalers and contractors rely on the Reli- 
ance line—they say our standard electric time 
switches meet practically all of their automatic 
lighting requirements. Always suggest a time 
switch . . . always specify RELIANCE ... 
dependable for over 35 years. Ask your sup- 
plier or write RELIANCE AUTOMATIC 
LIGHTING CO., 1937 Mead St., Racine, Wis- 
consin. 


RELIANCE TIME SWITCHES 


GUARANTEED 


50% 


LONGER 





Specialists in time control 
devices since 1909 








base of the semi-spherical dome, and 
by two 12-foot long lens troughs 
(Type C), each containing 1200 watts 
of incandescent lamps. These troughs 
are installed vertically on the wall im- 
mediately behind the screen of Icono- 
stasis, one on either side of the sancty- 
ary, and direct the light into the 
sanctuary area and on to the altar and 
baldachino. A single spotlight re- 
cessed in the center of the main ceil- 
ing arch in front of the screen of 
Iconostasis is focussed on the lecturn. 
A 150-watt R-40 lamp is recessed flush 
in the apex of each minaret dome in 
each corner of the nave, 

The basement houses a 75-foot 
square social room with stage, dressing 
rooms, lobby, toilets and a boiler room. 
The stage is equipped with disappear- 
ing type footlights and a border light, 
both wired for three circuits and dim- 
mer controlled. The stage curtain is 
of the automatic type. A public ad- 
dress system is also installed in this 
area. 

The main church, balcony and 
sanctuary are equipped with a com- 
pletely coordinated public address sys- 
tem which may transfer the church 
services to the basement and various 
portions and areas of the nave and 
church. A 25-note carillonic chime 
system with output speakers on the 
roof, which incorporates—the Angelus 
on a time clock system, is also in- 
stalled. The bells may be heard within 
the church or through the towers, as 
may be desired. 

The building is heated with a com- 
bination of motorized units of direct 
radiation, unit heaters and hot recir- 
culated air, all zoned thermostatically 
and controlled for each portion of the 
building. There are two heavy duty 
motorized ventilation fans, electrically 
controlled, on top of the main roof. 
Air exit-grills are concealed behind 
specially designed mouldings and 
arches, serving a double purpose of 
concealing both floodlights and open- 
ings for air to pass through. 

Jesse James Hamblin of Bridgepo:t 
was the architect for this church. All 
engineering work on lighting, electrical 
design, heating and ventilation was 
done by Frederick M. Hill and Paul 
D. Harrigan, consulting engineers cf 
New Haven, Conn. Close cooperation 
between the architect and consulting 
engineers from the design stage to 
completion of the building resulted in 
the splendid coordination and integra- 
tion of the architectural and lighting 
designs achieved in this new church 
structure. The electric construction 
and installation work was done by 
George A. Johnson, Bridgeport elec- 
trical contractor. 
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WHERE 
To Buy 


Equipment, Materials, 
Supplies and Services for 
Electrical Construction — 

Maintenance—Repairs 














DRILL CONCRETE THE EASY WAY 







WODACK “DO-ALL” 
ELECTRIC HAMMER AND DRILL 


Saves time and labor installing expansion anchers, 
Two monene-—senprests for hammer drilling—re- 

for twist drilling. Drills masonry to 1%" dia, 
m 1% Easy to maintain. Universal motor, runs 
direct from lamp socket. Weighs {5 ibs. Star dri 
in 17 diameters. Also chisels, bull points, ete. Ask 
for Bulletin 442 EC. 


Wodack Electric Tool Corporation 
4627 W. Huron St. Chicago 44, Ill. 








Telephone AUstin 9866 











STOCKWELL AIR-COOLED 


S 


TRANSFORME 


for every industrial ) 4 
application 

We Invite inquirtes 

on all of your air- 


cooled transformer 
requirements. 


STOCKWELL ° 


TRANSFORMER CORP. Manufacturers 
a0 ecoeoeere fo Eeeeayes Tuner & Conse, Eat 


















WHERE 
To BUY 


May be a question that comes up 
frequently in connection with spe- 
cial equipment, materials or sup- 
plies needed on electrical con- 
struction, maintenance or repair 
work. If this or other advertising 
in this issue does not supply the 
answer write 


ELECTRICAL CONSTRUCTION 


AND MAINTENANCE 


330 West 42nd Street 
New York 18, N. Y. 


























This trouble-shooting manual shows you 
how to spot electrical equipment troubles 
...and tells you what to do about 
them. 









Here’s a trouble-shoot- 
ing manual jammed 
with practical point- 
ers you can use on the 
job from day to day 
.. . hints, suggestions 
and guidance that help you locate quickly 
motor, transformer, relay and other equip- 
ment troubles. It covers both a-c and d-c 
apparatus used in the average industrial 

; ‘ NEW 
plant—gives you scores of down-to-earth tips 

: : . THIRD EDITION 
on efficient operation and maintenance. In 
plain, easy-to-understand language, it shows 455 pages, 

. 364 illustrations, 28 tables 

you how to spot equipment troubles—and $4.50 
tells you what to do about them. 


Just Published 


TROUBLES OF ELECTRICAL EQUIPMENT 


Their Symptoms, Causes and Remedy ° 
By H. E. STAFFORD 


Consulting Engineer 


KEEP THIS MANUAL HANDY FOR FINGERTIP REFERENCE on all 
kinds of electrical equipment trouble. It enables you to locate danger spots 
quickly and easily—gives you sound pointers on how to make repairs with 
a minimum of time-loss. It covers a wide range of electrical equipment 
troubles—motor troubles—transformer troubles—circuit-breaker and _ relay 
troubles—troubles of lightning arresters—insulation troubles—voltage-regu- 
lator troubles, etc. Revised and enlarged, this third edition covers advances 
and developments made in the electrical maintenance and repair field. 


Filled with helpful, informative 

tables such as these: 

—Compensator Troubles and Their 
Remedies 

—Troubles of Synchronous Motors 
and Their Remedies 

—Troubles of Direct-current Gen- 
erators and Motors and Their 
Remedies 


—Stationary-transformer Troubles 
and Their Remedies 
—Troubles of Air-circuit Breakers 


Covers most commen troubles 


The book covers the symptoms, causes 
and remedies of troubles of a-c and d-c 
apparatus in common use—includes prac- 
tical hints on efficient operation and main- 
tenance. You’re told what power factor 
is... what it does to an industrial-plant 
power load . .. how to control it. Im- 
portant sections point out the value of a 
load survey—tell how to make one—show 
how to locate power losses. All formulas 
are illustrated by practical examples—all 


—Troubles of Electrolytic Lightning technical terms are explained in everyday 
Arresters language. 

—Saf nsula : ‘ 
a ne es Mail Coupon for Free Trial Copy 





—tTrigonometric Functions 
—The Troubles of Voltage Regula- 


McGRAW-HILL BOOK CO., INC., 
330 W. 42nd St., NYC 18 
Send _ me Stafford’s TROUBLES OF ELECTRICAL 


tors; Their Symptoms, Causes and 
‘ EQUIPMENT for 10 examination on approval. 
Remedies In 10 days I will send $4.50, few cents postage, 
or return book tientnce paid on cash 


—Cable Faults and Their Remedies 

—Troubles of Storage Batteries: 
Their Symptoms, Causes and 
Remedies 


AdGrESS coccccccccccccccccccccccccvecccescescccces 


Position eerccccdbostoccccccececoccosecescemenee 


( For Canadien price, write McGrew-Hil Compeny of 
Canade Ltd., 18 Richmond Street B., Teronte, 1.) 


SEE THIS BOOK 


TEN DAYS FREE 
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WHY PULL WIRE LIKE THIS 





WHEN YOU CAN USE 


ALBANY RBR 





AORING FOR joel 









That’s because it’s a 
complete line of Serv- 
ice Station, Airport, 
Sports, Industrial and 








Only with Kondu can you take 


= CHANGE Marine “Lighting ALBANY RBR 
i The fact that units WILL NOT 
_— we ton, mace | | EVAPORATE 
INSTANTLY— many o_o fea- 
ern pln popu. Easy to apply 
d r Pee cs EASIER to pull 
without disturbing conduit. _ 750-1000- with Albany RBR. 
6 f | 1500 Watt Dynamometer __ tests 
il gaa show LOWER 


stresses than with 

ordinary compounds. On-The-Job 
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KONDU CORPORATION # . 
wie WHAT MAKES A MAILING CLICK? 


Erie, Pa. 


Advertising men agree ... the list is more than half 
the story. McGraw-Hill Mailing Lists, used by leading 
manufacturers and industrial service organizations, 
direct your advertising and sales promotional efforts 
to key purchasing power. 


KONDU MFG. CO. LTD., Preston, Ontario 


In view of present day difficulties in maintaining 
your own mailing lists, this efficient personalized 
service is particularly important in securing the com- 
prehensive market coverage you need and want. 
Investigate today. 


WAE 
Mc GRAW-HILL McGraw-Hill Publishing Co., Inc. 
Ly 330 West 42nd Street New York, 18, New si 
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